
 
 

 

2550 Corporate Exchange Drive, Suite 300 Columbus, OH 43231    TEL 614.901.2235    FAX 614.901.2236    www.structurepoint.com 

March 4, 2019 

 

John Talentino 

City Planner - AICP 

City of Hilliard – Public Service Department 

3800 Municipal Way  

Hilliard, OH 43026 

 

RE:  Alton Place – Mixed Use Development 

 Traffic Impact Study (TIS) 

 Hilliard, OH 43026 

 

Dear Mr. Talentino:  

 

Please find enclosed Traffic Impact Study for the proposed Alton Place mixed use development, generally 

located, at the intersection of Roberts Road and Alton & Darby Creek Road.  The report has been 

prepared in accordance with our Memorandum of Understanding (MOU) with the City of Hilliard, 

approved on 11/30/2018; attached to this letter.  In addition to the scope of the MOU, it has been 

requested by our client to prepare three (3) additional scenarios to help identify the specific impacts that 

only the Alton place development will have on traffic, independent of the adjacent proposed Sugar Farms 

development.  The three scenarios are described as follows: 

 

1. 2021 Partial Build Scenario 

This scenario will re-examine the 2021 Partial Build Scenario from the initial study to develop traffic 

volumes for the study area excluding the proposed Sugar Farm development. This work will include 

performing signal warrant analyses for the 5 study intersections found to satisfy signal warrant 

criteria in the 2021 build scenario (Alton Place + Sugar Farms), excluding Sugar Farms from 

background traffic, capacity analyses for the 23 study intersections included in the original 2021 build 

scenario, and determine the recommended intersection improvements based on this analysis. 

 

2. 2031 “Network Scenario A” Full Build Scenario 

This scenario will re-examine the 2031 “Network Scenario A” Full Build Scenario from the initial 

study to develop traffic volumes for the study area excluding the proposed Sugar Farm development. 

This work will include performing signal warrant analyses for the 7 study intersections found to 

satisfy signal warrant criteria in the 2031 Full Build Network A Scenario (Alton Place + Sugar 

Farms), excluding Sugar Farms from background traffic, capacity analyses for the 23 study 

intersections included in the original 2031 Full Build “Network Scenario A”, and determine the 

recommended intersection improvements based on this analysis. 
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3. 2031 “Network Scenario B” Full Build Scenario 

This scenario will re-examine the 2031 “Network Scenario B” Full Build Scenario from the initial 

study to develop traffic volumes for the study area excluding the proposed Sugar Farms development. 

This work will include performing signal warrant analyses for the 7 study intersections found to 

satisfy signal warrant criteria in the 2031 Full Build “Network Scenario B” (Alton Place + Sugar 

Farms), excluding Sugar Farms from background traffic, capacity analyses for 24 study intersections 

included in the 2031 Full Build “Network Scenario B”, and determine the recommended intersection 

improvements based on this analysis. 

 

Additionally, the draft final report will be revised to include the results of the analysis and findings of 

these 3 new scenarios. 

 

Should you have any questions, please feel free to call me at (614) 598-1919 or you may also contact me 

via email at bmiller@structurpoint.com. 

 

Sincerely, 

 

 

Benjamin J. Miller, P.E.      Shawn L. Goodwin  

Senior Project Manager      Regional Services Director 

American Structurepoint, Inc.     American Structurepoint, Inc.  



  11/26/2018 

1 

 

Memorandum of Understanding for the Traffic Impact Study for the Mixed Use 

Development – Alton Place 

 

Introduction 
This proposed project is a mixed-use subdivision hereinafter referred to as “Alton Place”, consisting of 

343.392 acres in the City of Hilliard, Ohio.  

 

Alton Place is located west of Alton Darby Creek Road and north of Roberts Road. The property for Alton 

Place was annexed into the City of Hilliard in 2009. This Traffic Impact Study (TIS) is intended to both 

assist with the rezoning of the property as a Planned Unit Development and to provide planning-level 

engineering to determine off-site road impacts and to guide internal roadway circulation. 

 

The City of Hilliard has been consulted, and shall serve as the lead agency for the Traffic Impact Study, 

with the City of Columbus and the Franklin County Engineer’s Office serving as concurrent reviewers and 

approvers of both this MOU and the resultant TIS. Each set of agency comments shall govern over any 

project elements within their respective jurisdictions, however the TIS shall generally follow the format 

specified within the City of Hilliard Transportation Impact Study Guidelines (dated February 2015). 

 

Scope/TIS Items 
Based on the meeting with the City of Hilliard on September 19, 2018, we believe the following items 

are required for this Traffic Impact study. Coordination with other government units may add or alter 

items. It is proposed that the City of Hilliard remain the lead agency and coordinate with Franklin County 

and the City of Columbus. 

 
Proposed Development 
For the purpose of this document, the proposed development is as shown on the attached Preliminary 

Development/Rezoning Plan (Appendix A) of this MOU. 

 

The development consists of a commercial development core located near the intersection of Alton 

Darby Creek Road and Roberts Road, with generally attached residential uses proposed to the north and 

single-family residential uses proposed to the west. The site is split north-south by the Hamilton Ditch, 

which forms the break between the mostly single-family development to the west and the more intense 

uses to the east. 

 

The traffic impact study will focus on comparing four different scenarios (as listed in the study scenarios 

section on the following page). These are connected to the phasing plan for the development and will 

look at a partial build vs. no build in the opening year (2021), and a full build vs. no build in the horizon 

year (2031). This methodology implies a focus on how the development will affect the surrounding 

roadway network (including the proposed access points), and will only look in-depth at the internal 

contributions (and applicable roadway uses) for the phases planned to be complete at the time. This will 

enable the development to allay concerns while determining the needed improvements to the 

surrounding roadway network, while also proceeding in an expedited manner.  

 

The following table lists the different subareas within the Alton Place development, the number of 

dwelling units planned for each subarea, as well as the anticipated land uses, in order of magnitude 

within the subarea. These areas are also shown on the map attached as Appendix B of this MOU. The TIS 

will provide far greater specificity to this table, including final determinations of areas, specific ITE Land 
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Use codes, and a clarification of commercial land uses/square footages in a “worst case” scenario for 

each. 

 

  
 
Study Scenarios 
The following build and no-build scenarios will be considered in order to make comparisons and 

determine traffic impacts and the mitigations that will be needed to offset the impacts. The list below 

are those scenarios to be included in the TIS: 

 

TIS Scenarios: 

Opening Year (2021): No-Build 

Opening Year (2021): Phases 1, 2A, 2B, 3A & 4 Complete 

Horizon Year (2031): No-Build  

Horizon Year (2031): Full Development Build 

 

 
Intersections/Study Area 
Based on a review of the project area, we expect that regional travel will access the site via the I-270 

and Roberts Road interchange to the east and the I-70 and Hilliard-Rome Road interchange to the south. 

 

Since both interchanges have recently been upgraded, we would not expect this study to involve either 

interchange. 

 

The following intersections are proposed for study in the TIS. Turning movement counts will only be 

performed on a typical weekday (Tuesday, Wednesday, or Thursday) when school is in session and 

weather is not inclement. Turning movement counts of 6.5 or 13 hours will be performed at each of the 

existing intersections listed below: 

 

No. Intersection Name 
Count 

Duration 
Jurisdiction 

1 Roberts Road (north/east) & Alton Darby Creek Road 6.5 hour City of Hilliard, OH 

2 Roberts Road (south/west) & Roberts Road 6.5 hour Franklin County, OH 
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3 Roberts Road & Future Road B -- Franklin County, OH 

4 Roberts Road & Spindler Road / Frazell Road (offset) 13 hour City of Columbus, OH 

5 Roberts Road & Hilliard Rome Road 6.5 hour City of Columbus, OH 

6 Roberts Road & Walker Road 6.5 hour Franklin County, OH 

7 Walker Road & Morris Road 6.5 hour Franklin County, OH 

8 
Alton Darby Creek Road & Pinefield Drive / New 

Alton Darby Connector 
6.5 hour City of Hilliard, OH 

9 Alton Darby Creek Road & School Entrance 1 6.5 hour City of Hilliard, OH 

10 Alton Darby Creek Road & School Entrance 2 6.5 hour City of Hilliard, OH 

11 Alton Darby Creek Road & Meadows Way 6.5 hour City of Hilliard, OH 

12 Alton Darby Creek Road & Strider Lane 6.5 hour City of Hilliard, OH 

13 Alton Darby Creek Road & Muir Parkway 6.5 hour City of Hilliard, OH 

14 Alton Darby Creek Road & Renner Road 6.5 hour Franklin County, OH 

15 Alton Darby Creek Road & Lampton Pond Drive 6.5 hour City of Hilliard, OH 

16 Renner Road & Spindler Road 6.5 hour Franklin County, OH 

17 Renner Road & Hilliard Rome Road 6.5 hour City of Columbus, OH 

18 Alton Darby Creek Road & Walker Road 6.5 hour Franklin County, OH 

 

The analysis for each intersection will be performed according the specific requirements set forth by the 

specific jurisdiction indicated alongside each intersection above. Any 6.5 hour counts will be performed 

from 7-9:30AM and 2:30-6:30PM. Any 13 hour counts will be performed from 6AM to 7PM. All count 

locations are also shown on the following map: 
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Background Growth Projections 
Background traffic growth projections will be based on a mixture of current traffic counts collected in 

the field and output from MORPC’s regional travel demand model. Growth rate assumptions will be 

submitted for approval for all agencies prior to performing final traffic analysis. Agency comment shall 

be provided in a timely manner as to not unduly delay the submittal of the TIS. 

 

Traffic generated by the new Sugar Farm development, located at the intersection of Alton Darby Creek 

Road & Renner Road will be incorporated as a separate component of background traffic, provided that 

this traffic data can be provided in a timely manner and not delay the submittal of the TIS. 

 
  



  11/26/2018 

5 

 

Trip Generation and Distribution 
All trip generation results for all subareas will be provided in tabular form for the AM and PM periods as 

well as the ADT values. Breakout of pass-by and internal trips (if any) for the commercial areas will also 

be included. 

 

The trip distribution/assignment assumptions and methodology will be submitted for approval by all 

agencies prior to performing final analysis. These assumptions shall include consideration of all school 

attendance boundaries, as Alton Place will be within the Bradley HS/Memorial HS attendance areas. 

 

Determination of attendance boundaries for the appropriate elementary will require coordination with 

the Hilliard City School District. 

 
Hilliard Thoroughfare Plan: Conformance & Deviation 
The Hilliard Thoroughfare Plan is a key guiding document affecting the development of the area where 

Alton Place is located. The Alton Place development seeks to realign the future Alton Darby Connector 

road. As this will directly affect many other roads in the immediate vicinity, the TIS shall include a 

discussion on how the proposed street network conforms and deviates from the Hilliard Thoroughfare 

Plan. Specific areas of coverage for this discussion shall include: 

- Roadway alignments 

- Right-of-way widths 

- Design designations 

- Typical sections 

- Access control types 

- Pedestrian & bicycle facilities  

 

Additionally, as the future Alton Darby Connector is being realigned and planned connectivity is being 

altered, there is an expected impact to the area road network. To ease evaluation efforts, the following 

items shall be included for consideration: 

- Alignment of the Alton Darby Connector as a perpendicular road to Alton Darby Creek Road, 

and resultant effects on the area roadway connectivity/network. 

- Evaluation of the feasibility of connectivity of the Morris Road extension, Muir Parkway, and 

the proposed Alton Darby Connector considering property lines, location of existing 

structures, land uses, tiered/environmentally-sensitive lands, existing utilities, and other 

issues that may impact/preclude future roadway connections. 

- Provide an aerial map of the area bounded by Davis Road, Walker Road, Roberts Road, and 

the existing Alton Darby Creek Road to illustrate how modified connections could be made, 

including the consideration of a roundabout. [This modified road network shall be labeled 

“Network Scenario B” in the TIS.] 

- Provide mitigation efforts beyond lowering the speed limit to address the original Alton 

Darby Connector plan to de-emphasize the existing roadway and convert it to a more 

ped/bike friendly facility through cut-offs, improved neighborhood accesses, and reduce the 

vehicle speeds/volumes to represent less of a barrier to east/west crossing. 

 
Traffic Analysis 
Traffic analysis will be performed for the study intersections for each of the scenarios studied, and shall 

generally conform to Section 3 of the Hilliard TIS Guidelines, including all analyses designated in Section 

3.F, unless otherwise indicated. The City of Columbus and Franklin County Engineer’s Office 

requirements will be followed for all intersections within their specific jurisdictions. 
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Near-term Horizon Year (2021) analyses shall assume the existing street network; Future year Horizon 

Year (2031) analyses shall assume both the Thoroughfare Plan Network (Network Scenario A), and the 

proposed modified Thoroughfare Plan Network (Network Scenario B). 

 

By request of the City of Hilliard, the following procedure shall be used to determine the appropriate 

analysis methodology for each intersection: 

a. If the intersection is expected to meet signal warrants (in any Horizon Year), capacity 

analyses should include both signalized and roundabout scenarios. If a single-lane 

roundabout is likely feasible, the HCS roundabout module is an acceptable tool to evaluate. 

Otherwise, SIDRA should be used to evaluate capacity in addition to HCS. 

b. If the intersection is close to meeting warrants or if the intersection is not expected to meet 

signal warrants but left turn LOS in the unsignalized scenario is F during peak hour(s), a 

roundabout capacity analysis should be conducted in addition to unsignalized intersection 

capacity analysis. 

 

Synchro analysis of the network should be provided to show how changes in traffic patterns between 

Network Scenario A and Network Scenario B impact capacity, adjacent driveway operations, and 

network traffic operations. 

 

A table summarizing queuing analysis for all intersections shall also be provided. This will include 

available storage space and 85th percentile queues. Where the 85th percentile queues exceed available 

storage, turn lanes and approaches will be highlighted. 

 

The City of Hilliard also believes that a VISSIM simulation would be an extremely helpful tool in public 

hearings, although not required as part of the TIS approval process. Given the changes proposed to the 

Thoroughfare Plan street network, development of a VISSIM simulation is strongly suggested to assist in 

the approval process. 

 

Report and Deliverables 
The primary deliverable for the TIS will be a bound report, complete with a narrative, graphics and 

appendices containing calculations and reference information. Electronic versions of all files, including 

the report as a PDF files, will also be provided. This report shall document all transportation system 

improvements required to mitigate impacts in accordance with Sections 4-7 of the Hilliard TIS 

Guidelines. 

 

A scaled, schematic layout of all proposed improvements/mitigation measures identified in the TIS 

within the study area shall be provided. This will include any turn lanes, intersection improvements, 

ped/bike crossing improvements, pathways, shoulder, and ditch improvements, both within the 

development and along all affected existing public streets. 

 

Electronic study files provision: All capacity analysis base files (HCS, Synchro, SimTraffic, Sidra, VISSIM, 

etc) shall be included with the TIS submittal for the City to review. Any electronic video files generated 

in the traffic data collection process shall also be provided to the city, along with the raw count data 

files, for each intersection. 
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Appendix A – Preliminary Development/Rezoning Plan 
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Appendix B – Phasing Plan 
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Executive Summary 
Study Purpose and Scope 
The purpose of this traffic study is to determine the operational impacts of the proposed Alton Place 
development located in Hilliard, Ohio on the surrounding roadway network in the City of Hilliard, City of 
Columbus, and Franklin County, Ohio. This study identifies the effects of the proposed development and 
provides necessary recommendations for roadway improvements. 

Background Information 
The proposed Alton Place development is located in Hilliard, OH, immediately west of Alton Darby Creek 
Road and north of Roberts Road. The proposed development will consist primarily of mixed residential uses 
including large lakeside homes, townhouses, condos, and rental units, as well as in-fill commercial and a 
single commercial zone near the corner of Alton Darby Creek Road and Roberts Road. The proposed 
development is to be built in phases with the initial build phase to open in 2021 and a complete development 
to open by 2031.   
 

Traffic Forecast 
Intersection turning movement counts were collected in November 2018 by American Structurepoint. Traffic 
growth rates provided by MORPC, were applied to each roadway to determine the opening year (2021) and 
horizon year (2031) background volumes. New trips generated by the proposed development were then 
added in to determine the total traffic volumes for each of the scenarios. 

Signal Warrant Analysis  
A signal warrant analysis was conducted for all existing and proposed intersections in the study area based 
on Warrant 1 (Eight-Hour Vehicular Volume), Warrant 2 (Four-Hour Vehicular Volume) and Warrant 3 (Peak 
Hour). For intersections where a signal warrant was met, a single-lane roundabout analysis was also 
performed. A summary of the warrant analysis results is provided in Table I. None of the signal warrants 
were met at the remaining study intersections.  

Table I – Signal Warrant Analysis Results 

No. Intersection 

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 

2021  
No-Build 

2021 
Opening 

Build 

2031  
No-Build 

2031  
Full Build 
Network 

A 

2031  
Full Build 

Network B 

4 Alton Darby Creek Rd & Muir Pkwy - - - - 2 

5 Alton Darby Creek Rd & Lampton Pond Dr 3 3 3 3 3 

6 Alton Darby Creek Rd & Strider Lane 2, 3 2, 3 2, 3 2, 3 2, 3 

7 Alton Darby Creek Rd & Pinefield Dr - 3 3 2, 3 2, 3 

10 Alton Darby Creek Rd & Meadows Way - - - 3 2, 3 

14 Roberts Rd & Frazell Rd 1, 2, 3 1, 2, 3 1, 2, 3 1, 2, 3 1, 2, 3 

15 Roberts Rd & Spindler Rd 1, 2, 3 1, 2, 3 1, 2, 3 1, 2, 3 1, 2, 3 

21 Roberts Rd & Commercial Driveway - - - 3 3 
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Capacity Analysis 
A capacity analysis was performed for all signalized and unsignalized study intersections in each scenario 
using Synchro (Version 9.2). All analyses were reported using the methodology outlined in the Highway 
Capacity Manual (HCM 2000). Capacity analysis of roundabout intersections was performed using HCS 7 
and/or SIDRA INTERSECTION (version 7.1). The SIDRA results were reported based on SIDRA standard 
capacity model.  

The operating conditions of intersections within the jurisdiction of the City of Columbus and Franklin County 
were considered acceptable if found to operate at LOS of D or better for the overall intersection and all 
approaches (with v/c ≤ 1.0 for all movements). The operating conditions of intersections within the 
jurisdiction of the City of Hilliard were considered acceptable if found to operate at LOS of E or better for 
the overall intersection and all approaches (with v/c ≤ 1.0 for all movements). Capacity improvements have 
been identified for the locations not meeting this criteria.  

Findings and Recommendations 
Based on a review of the capacity analysis and traffic signal warrant analysis, improvements have been 
identified for the study intersections under each scenario. These improvements (listed in Table II) are solely 
based on AM and PM peak hour operations of a typical weekday which is assumed to represent the worst-
case. The proposed lane configuration for study intersections in each scenario are graphically depicted in 
Figure 6.1 through Figure 6.5.  

  



Scenario 1 

(2021 No-Build)

Scenario 2 

(2021 Initial-Build)

Scenario 3 

(2031 No-Build)

Scenario 4A 

(2031 Full-Build) Network A

Scenario 4B 

(2031 Full-Build) Network B

1 Walker Rd & Morris Rd -- -- -- -- --

2 Roberts Rd & Walker Rd -- -- -- -- --

3 Roberts Rd & Old Roberts Rd -- -- -- -- --

4 Alton Darby Creek Rd & Muir Pkwy -- -- -- -- --

5 Alton Darby Creek Rd & Lampton Pond Dr -- --
Signal or Single-lane roundabout with 

SBLT lane (150')
-- --

6 Alton Darby Creek Rd & Strider Ln
Signal with NBLT lane (50') or 

Single-lane roundabout
--

Signal with NBLT lane (50') or 

Single-lane roundabout

Signal or Single-lane roundabout with 

SBLT lane (150')

Signal or Single-lane roundabout with 

SBLT lane (150')

7 Alton Darby Creek Rd & Pinefield Dr --

Construction of EB approach. Signal 

with NBLT lane (100') or Single-lane 

roundabout

Existing one-way stop control or 

Single-lane roundabout

Construction of EB approach. Signal 

with NBLT lane (100') or Single-lane 

roundabout

Construction of EB approach. Signal 

with NBLT lane (100') or Single-lane 

roundabout

8 Alton Darby Creek Rd & School Entrance 1 -- -- -- -- --

9 Alton Darby Creek Rd & School Entrance 2 --
Construction of EB approach. 

Two-way stop control 
--

Construction of EB approach. 

Two-way stop with NBLT lane (100') 

or Single-lane roundabout

Construction of EB approach. 

Two-way stop with NBLT lane (100') 

or Single-lane roundabout

10 Alton Darby Creek Rd & Meadows Way -- Single-lane roundabout Single-lane roundabout

Construction of EB approach. 

Signal with EBLT lane (150'), EBT/R 

lane, NBLT lane (100') & SBRT lane 

(100') or Single-lane roundabout with 

NBLT lane (150') & SBRT lane (150')

Construction of EB approach. 

Signal with EBLT lane (150'), EBT/R 

lane, NBLT lane (100') & SBRT lane 

(100') or Single-lane roundabout with 

NBLT lane (150') & SBRT lane (150')

11 Alton Darby Creek Rd & Roberts Rd NBRT lane (100') --

WBRT lane (200'), NBRT lane (150') & 

SBRT lane (150') or Single-lane 

roundabout with NBRT lane (100') 

and SBLT lane (150')

EBRT lane (100') or Single-lane 

roundabout with EBRT lane (100') and 

WBRT lane (150')

EBRT lane (100') or Single-lane 

roundabout with EBRT lane (100') and 

WBRT lane (150')

12 Alton Darby Creek Rd & Walker Rd
EBLT lane (100'), WBLT lane (150') & 

WBT/R lane, SBLT lane (100')
--

EBLT lane (100'), WBLT lane (150') & 

WBT/R, SBLT lane (100')
-- --

13 Alton Darby Creek Rd & Renner Rd NBRT lane (150') -- NBRT lane (150') -- --

14 Roberts Rd & Frazell Rd
Signal with EBLT lane (150') or 

Single-lane roundabout (tear drop)
--

Signal with EBLT lane (150') or 

Single-lane roundabout (tear drop)

WBRT lane (100') or Single-lane 

roundabout (tear drop)

WBRT lane (100') or Single-lane 

roundabout (tear drop)

15 Roberts Rd & Spindler Rd
Signal with WBLT lane (150') or Single-

lane roundabout (tear drop)
--

Signal with WBLT lane (150') or Single-

lane roundabout (tear drop)
-- --

16 Roberts Rd & Hilliard Rome Rd -- -- -- NBLT lane (200') NBLT lane (200')

17 Renner Rd & Spindler Rd -- -- -- -- --

18 Renner Rd & Hilliard Rome Rd
EBRT lane (225'), WBRT lane (200'), 

NBLT lane (550') & SBRT lane (150')
--

EBRT lane (225'), EBL/T lane, WBRT 

lane (200'), NBLT lane (575') & SBRT 

lane (150')

-- --

19 Roberts Rd & Future Rd B --
Construction of SB approach. 

One-way stop control
--

Construction of SB approach. 

One-way stop control

Construction of SB approach. 

One-way stop control

Table II - Intersection Improvements Summary
Recommended Improvements

Int. 

ID
Intersection

Page vi



Scenario 1 

(2021 No-Build)

Scenario 2 

(2021 Initial-Build)

Scenario 3 

(2031 No-Build)

Scenario 4A 

(2031 Full-Build) Network A

Scenario 4B 

(2031 Full-Build) Network B

Table II - Intersection Improvements Summary
Recommended Improvements

Int. 

ID
Intersection

20 Alton Darby Connector & Future Rd B --

One inbound and outbound lane on 

each approach. 

One-way stop control

--

One inbound and outbound lane on 

each approach. 

One-way stop control

One inbound and outbound lane on 

each approach. 

One-way stop control

21 Roberts Rd & Commercial Drive --
Construction of SB approach. 

One-way stop control
--

Construction of NB & SB approaches. 

Signal with EBLT lane (100'), WBLT 

lane (150'), NBLT lane (100') & NBT/R 

lane, SBLT lane (175') & SBT/R lane or 

Single-lane roundabout

Construction of NB & SB approaches. 

Signal with EBLT lane (100'), WBLT 

lane (150'), NBLT lane (100') & NBT/R 

lane, SBLT lane (175') & SBT/R lane or 

Single-lane roundabout

22 Alton Darby Creek Rd & Sherry Ln --
Construction of EB approach. 

Two-way stop control
--

Construction of EB approach. 

Single-lane roundabout

Construction of EB approach. 

Single-lane roundabout

23 Alton Darby Creek Rd & Residential Drive --
Construction of EB approach. 

One-way stop control
--

Construction of EB approach. 

Single-lane roundabout

Construction of EB approach. 

Single-lane roundabout

24 Alton Darby Connector & Morris Rd -- -- -- --

One inbound and outbound lane on 

each approach. 

One-way stop control

Note: (123') indicates recommended storage length for added turn lanes based on queuing analysis; 

abc - proposed conditions for new intersections

Page vii
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1.0 Study Purpose and Scope 
1.1 Purpose 
The purpose of this traffic study is to determine the operational impacts of the proposed Alton Place 
development located in Hilliard, Ohio on the surrounding roadway network in the City of Hilliard, City of 
Columbus, and Franklin County, Ohio. This study identifies the effects of the proposed development and 
provides necessary recommendations for roadway improvements. The study area is shown on Figure 1.1. 

1.2 Scope 
The study focuses on the major existing intersections adjacent to the study area and the proposed new 
intersections within the development that are expected to carry the most traffic. The study intersections are 
listed in Table 1.1 with the respective jurisdictions.  

Table 1.1 – Study Intersections 

No. Intersection Name / Jurisdiction No. Intersection Name / Jurisdiction 

1 Walker Road & Morris Road / FC 13 Alton Darby Creek Road & Renner Road / FC 

2 Roberts Road & Walker Road / FC 14 Roberts Road & Frazell Road / C 

3 Roberts Road & Old Roberts Road / FC 15 Roberts Road & Spindler Road / C 

4 Alton Darby Creek Road & Muir Parkway / H 16 Roberts Road & Hilliard Rome Road / C 

5 Alton Darby Creek Road & Lampton Pond Drive / H 17 Renner Road & Spindler Road / FC 

6 Alton Darby Creek Road & Strider Lane / H 18 Renner Road & Hilliard Rome Road / C 

7 Alton Darby Creek Road & Pinefield Drive / H 19 Roberts Road & Future Road B / FC 

8 Alton Darby Creek Road & School Entrance 1 / H 20 Alton Darby Connector & Future Road B / H 

9 Alton Darby Creek Road & School Entrance 2 / H 21 Roberts Road & Commercial Drive / H 

10 Alton Darby Creek Road & Meadows Way / H 22 Alton Darby Creek Road & Sherry Lane / H 

11 Alton Darby Creek Road & Roberts Road / H 23 Alton Darby Creek Road & Residential Drive / H 

12 Alton Darby Creek Road & Walker Road / FC 24 Alton Darby Connector & Morris Road / H 
 

Note: H – City of Hilliard, C – City of Columbus, FC – Franklin County 

Capacity analysis was performed for the scenarios listed in Table 1.2. The study scenarios focus on the 
opening year (2021) no-build and build traffic conditions, and the horizon year (2031) no-build and build 
traffic conditions with both network scenarios. All scenarios account for the expected background traffic 
growth in the area and trips attributed to the off-site Sugar Farm development.      
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Table 1.2 – Study Scenarios 

Scenario Lane Configuration Year 

Traffic Volumes 

Typical Weekday  
(+ Sugar Farm) 

Added Site Trips 

Phases 1, 2A, 2B, 
3A, 4 

Full Build 

1 Existing 2021 X   

2 Proposed 2021 X X  

3 Existing 2031 X   

4A Proposed 2031 X  X 

4B Proposed 2031 X  X 

Traffic signal warrant analyses were conducted at all intersections. The study procedures followed the City 
of Hilliard’s Traffic Impact Study requirements and the Memorandum of Understanding between the 
developer, the City of Hilliard, the City of Columbus, and the Franklin County Engineer’s Office. All analysis 
results and recommendations have been summarized and are documented in this TIS. 
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2.0 Background Information 
2.1 Surrounding Roadway Network 
The following sections document the current roadway conditions of the streets within the vicinity of the 
study area. The existing roadway network and intersection lane configuration is shown on Figure 2.1. The 
City of Hilliard Thoroughfare Plan (October 2011) and Columbus Thoroughfare Plan (June 2014) were utilized 
to determine the functional classifications of the study roadways listed below.    

2.1.1 Alton Darby Creek Road 
Alton Darby Creek Road is an undivided north/south roadway that forms the eastern boundary of the Alton 
Place development. It is classified as a Network Collector between Scioto Darby Road and Roberts Road and 
a Major Arterial between Roberts Road and Renner Road. Within the study area, Alton Darby Creek Road 
cross-section varies from a two-lane section to a three-lane section, with one travel lane and bike lane in 
each direction plus a center two-way left-turn lane. There are turn lanes provided at major intersections. 
The posted speed limit on Alton Darby Creek Road is 45 mph in the vicinity of the project site and 55 mph 
south of Roberts Road.  

2.1.2 Roberts Road 
Roberts Road is an east/west roadway that is classified as a Minor Arterial, and forms the southern boundary 
of the Alton Place development. Roberts Road generally consists of an undivided two-lane section with turn 
lanes provided at major intersections. Between Old Roberts Road and Westrock Drive, it includes a bike lane 
in each direction. The posted speed limit on Roberts Road is 35 mph between Walker Road and Frazell Road, 
and 45 mph east of Spindler Road.  

2.1.3 Renner Road 
Renner Road is primarily an east/west roadway that is classified as a “4-2” Arterial. Renner Road consists of 
an undivided two-lane section in the study area, with one through lane in each direction and turn lanes 
provided at major intersections. The posted speed limit on Renner Road within the study area is 45 mph. 

2.1.4 Walker Road  
Walker Road is primarily a north/south roadway that is classified as a Network Collector. Walker Road 
consists of an undivided two-lane section in the study area, with one through lane in each direction. The 
posted speed limit on Walker Road within the study area is 45 mph. 

2.1.5 Morris Road 
Morris Road is an east/west roadway that is classified as a Local Connector. Morris Road consists of an 
undivided two-lane section in the study area, with one through lane in each direction. The posted speed 
limit on Morris Road within the study area is 30 mph. An extension of Morris Road (Future Network 
Collector) to the proposed Alton Darby Connector is anticipated to be constructed per the City of Hilliard 
Thoroughfare Plan.  

2.1.6 Muir Parkway 
Muir Parkway is an east/west local roadway consisting of an undivided two-lane section. The posted speed 
limit on Muir Parkway is 35 mph. 
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2.1.7 Lampton Pond Drive 
Lampton Pond Drive is an east/west local roadway that primarily provides access to the neighboring 
subdivisions. Lampton Pond Drive consists of an undivided two-lane section with one through lane in each 
direction. The posted speed limit on Lampton Pond Drive within the study area is 25 mph. 

2.1.8 Frazell Road 
Frazell Road is a primarily north/south roadway that is classified as a Network Collector. Frazell Road consists 
of an undivided two-lane section with one through lane in each direction. The posted speed limit on Frazell 
Road within the study area is 35 mph. 

2.1.9 Spindler Road 
Spindler Road is a primarily north/south roadway that is classified as a Local Connector. Spindler Road cross-
section varies from a two-lane section to a three-lane section, with one travel lane in each direction plus a 
center two-way left-turn lane. The posted speed limit on Spindler Road within the study area is 45 mph. 

2.1.10 Hilliard Rome Road 
Hilliard Rome Road is primarily a north/south roadway that is classified as a Major Arterial. Hilliard Rome 
Road generally consists of a five-lane section, with two through lanes in each direction and a center two-
way left-turn lane plus turn lanes at major intersections. A buffer separated bike lane in each direction is 
provided between Roberts Road and Westchester Woods Blvd. The posted speed limit on Hilliard Rome 
Road within the study area is 45 mph. 

2.1.11 Strider Lane 
Strider Lane is an east/west local roadway that primarily provides access to the neighboring subdivisions. 
Strider Lane consists of an undivided two-lane section with one through lane in each direction. The posted 
speed limit on Strider Lane is 25 mph. 

2.1.12 Pinefield Drive 
Pinefield Drive is an east/west local roadway that primarily provides access to the neighboring subdivisions. 
Pinefield Drive consists of an undivided two-lane section with one through lane in each direction. The posted 
speed limit on Pinefield Drive is 25 mph.  

2.1.13 Sherry Lane 
Sherry Lane is an east/west local roadway that primarily provides access to various independent single-
family residences. Sherry Lane consists of an undivided two-lane section with one through lane in each 
direction.  

2.1.14 Meadows Way 
Meadows Way is an east/west private driveway that serves access to Hilliard Summit apartment community. 
Meadows Way consists of an undivided two-lane section with one through lane in each direction. The posted 
speed limit on Meadows Way is 15 mph.  

2.1.15 Future Road B 
Road B is a proposed north/south roadway that is classified as a Network Collector (Future). Future Road B 
is anticipated to be constructed with a two-lane or three-lane section.  
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2.1.16 Alton Darby Connector  
The Alton Darby Connector is a proposed north/south roadway that is classified as a Major Arterial (Future). 
It is anticipated that Alton Darby Connector will consist of a divided four-lane or five-lane section.  

2.2 Proposed Development 
The proposed Alton Place development is to be located west of Alton Darby Creek Road and north of Roberts 
Road in the City of Hilliard, Ohio. A conceptual phasing diagram of the proposed development is shown on 
Figure 1.1 and is included in Appendix A. 

The proposed development will consist primarily of mixed residential uses including large lakeside homes, 
townhouses, condos, and rental units, as well as in-fill commercial and a single commercial zone near the 
corner of Alton Darby Creek Road and Roberts Road. The proposed development is to be built in phases with 
the initial build phase to open in 2021 and a complete development to open by 2031. A listing of the land 
uses to be evaluated in each analysis year is provided in Table 2.1.   

Table 2.1 – Proposed Alton Place Land Uses 

Phase Land-Use Units 
Size 

Initial Build 
2021 

Full-Build 
2031 

1 Single-Family Residential Dwelling Units 94 94 

2A Multifamily Residential Dwelling Units 63 63 

2B Multifamily Residential Dwelling Units 73 73 

2C Multifamily Residential Dwelling Units - 61 

2C Commercial KSF - 50 

3A Single-Family Residential Dwelling Units 32 32 

3B Single-Family Residential Dwelling Units - 44 

4 Single-Family Residential Dwelling Units 25 25 

5 Multifamily Residential Dwelling Units - 40 

5 Commercial KSF - 300 
 

2.3 Off-Site Development 
An off-site development known as Sugar Farm is to be located at the northeast and southeast quadrants of 
Alton Darby Creek Road & Renner Road in the City of Columbus, Ohio. The northern parcel is anticipated to 
include 548 single-family and 220 apartment dwelling units, and the southern parcel is anticipated to house 
165 single-family and 185 multi-family dwelling units. A traffic forecasting for said development was 
conducted by others as part of the Memorandum of Understanding for the City of Columbus. The traffic 
volume plates developed by others for Sugar Farm development were utilized to determine the added site 
trips at the adjacent study intersections.  These are included in Appendix B.  Per discussions with the City of 
Hilliard and based on the Alton Place MOU, it is assumed that Sugar Farm development will be completed 
prior to the opening of Alton Place development.   
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3.0 Traffic Forecast 
Traffic has been forecasted using the existing traffic data collected by American Structurepoint, then 
applying annual linear background traffic growth rates per roadway/roadway segment as provided by 
MORPC to obtain the initial build year (2021) and full build horizon year (2031) baseline traffic volumes. 
Traffic generated by the adjacent Sugar Farm development was added to obtain the initial build (2021) and 
horizon year (2031) background/no-build traffic volumes. Finally, the Alton Place generated site trips in the 
Initial build phase and full-build were added to estimate the opening year (2021) and full-build horizon year 
(2031) total traffic volumes. The following sections of the report provide greater detail of these steps. 

3.1 Existing Traffic Data 
Intersection turning movement counts were collected by American Structurepoint on Tuesday, November 
27, 2018, a typical weekday, for each of the existing study area intersections. There was no inclement 
weather on the date of the counts, and schools were in session. The raw data from the traffic counts is 
provided in Appendix B. No adjustments were made to the traffic volumes along any corridors.     

3.2 Background Traffic Growth 
Linear annual growth rates for roadways and roadway segments surrounding the Alton Place development 
site were provided by MORPC (Table 3.1). The linear annual growth rates were applied to the existing counts 
to forecast the Initial Build (2021) and Full Build horizon year (2031) background traffic volumes. The traffic 
volume projections are included in Appendix B.  

Table 3.1 – Traffic Growth Rate 

Location Growth Rate 

Alton Darby Creek Road, from Muir Parkway to Roberts Rd 2.30% 

Alton Darby Creek Road, from Roberts Rd to Renner Rd 1.70% 

Renner Road 0.90% 

Roberts Road, from Alton Darby Creek Rd to Hilliard Rome Rd 0.50% 

Roberts Road, from Walker Rd to Alton Darby Creek Rd 1.80% 

Morris Road 1.00% 

Walker Road 1.00% 

Muir Parkway 2.30% 

Lampton Pond Drive 2.30% 

Strider Lane 2.30% 

Pinefield Drive 2.30% 

Meadows Way 2.30% 

Spindler Road 1.70% 

Hilliard Rome Road 0.60% 

Frazell Road 0.5% 
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3.3 Trip Generation 
The Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition was used to calculate 
the generated trips for the proposed development.  Table 3.2 contains the total number of AM peak hour 
and PM peak hour trips for the Initial Build phase and Full Build phase scenarios that are generated by each 
land use within the development.  

Table 3.2 – Base Trip Generation 

ITE Land Use 
Code 

Description 
Size 

Units 
Initial Build Trips Full-Build Trips 

Initial 
Build 

Full 
Build 

AM PM AM PM 

210 Single-Family Residential 94 94 DU 72 96 72 96 

220 Multifamily Residential 63 63 DU 31 39 31 39 

220 Multifamily Residential 73 73 DU 35 45 35 45 

220 Multifamily Residential - 61 DU 0 0 30 38 

820 Commercial - 50 KSF 0 0 47 325 

210 Single-Family Residential 32 32 DU 28 34 28 34 

210 Single-Family Residential - 44 DU 0 0 36 46 

210 Single-Family Residential 25 25 DU 23 27 23 27 

220 Multifamily Residential - 40 DU 0 0 20 26 

820 Commercial - 300 KSF 0 0 282 1,225 

Total Trips 188 240 603 1,901 

 

The trip generation estimate used in this study is based on the latest site plan made available as of January 
29, 2019. Land uses and roadway alignments are subject to change in the future; however, all calculations 
documented in this study are based on the land use totals provided in Table 3.2 and their respective 
locations shown on Figure 1.1. Any significant changes to land use size or roadway connectivity may require 
additional analysis.  

The following sections describe the methodology used to calculate internal trips and mode reduction trips, 
which were removed from the total trips identified in Table 3.2.  

3.3.1 Internal Trips 
Internal trips are trips which have origins and destinations within a development, but never actually travel 
outside of the development on public roadways. These trips are usually removed from the total trip ends 
generated by a development. Most internal trips happen when there are mixed use developments like retail 
and residential uses within the study area. For the Alton Place development (full-build scenario only), 
internal trips were calculated per the internal capture rates published in ITE Trip Generation Handbook. A 
detailed description and data used to determine the internal trips reduction are included in Appendix C. 
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3.3.2 Mode Choice Reduction Trips 
Mode choice reduction trips consist of those trips made on a transportation mode other than a passenger 
car. The reduction of total trips due to mode choice is common in urban areas where census data shows that 
workers over the age of 16 choose to walk, bike or take public transportation to work, rather than drive. 
Based on a review of census data for nearby communities, the mode choice reduction for the Alton Place 
development was determined to be 3%. This mode choice reduction was applied to the total generated trips.  

3.3.3 Pass-By Trips 
Pass-by trips consist of those that are an intermediate stop enroute from a trip origin to a trip destination. 
Pass-by trips begin and end outside the study area and are trips that are currently on the roadway. These 
trips are typically associated with retail land use types and have been calculated for the commercial 
development within Alton Place (full-build scenario only) using the methodology published in ITE Trip 
Generation Handbook. The resulting new trips after internal, mode choice and pass-by trip reductions are 
summarized in Table 3.3.  

Table 3.3 –Trip Generation with Reductions 

 

Initial Build Trips Full Build Trips 

AM Peak PM Peak AM Peak PM Peak 

Enter Exit Total Enter Exit Total Enter Exit Total Enter Exit Total 

Total 46 142 188 151 89 240 271 332 603 964 937 1,901 

Internal 0 0 0 0 0 0 3 3 6 155 156 312 

Mode Reduction 1 5 6 6 1 7 7 11 18 22 23 48 

Pass-By 0 0 0 0 0 0 67 41 108 228 232 460 

New Site Trips 45 137 182 145 88 233 194 277 471 559 526 1,081 

 

3.4 Trip Distribution and Assignment 
Trip distribution percentages were calculated based on the peak hour traffic volumes at the external 
roadways to the study area and the existing traffic patterns. These percentages take into account major 
origin and destination centers that will likely utilize the Alton Place development. Based on the consideration 
of school attendance boundaries for Alton Place, a 10% trip capture is assumed for the Bradley High School 
and Hilliard Memorial Middle School. These trips were assigned to the schools from residential zones, and 
5% (school drop-offs) were further distributed to the external gates. For the remaining schools within a 5 
mile radius, school hours were outside of the AM and PM peak hours of adjacent street system. Hence, no 
trip productions applied. A detailed list of assumptions is provided in Appendix F. The trip distribution 
percentages for school specific trips and remaining trips (typical traffic) for all internal and external gates 
are graphically depicted on Figure 3.1 and Figure 3.2 respectively. 

The trip distribution percentages were applied to the trip ends generated by each zone and assigned to each 
roadway. The trip assignment was facilitated through the use of Vistro (Version 5), which assigns traffic to 
intersections based on the designated routes between each origin-destination.   
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3.5 Network Scenarios 
As indicated in the MOU, the Alton Place development seeks to alter the future Alton Darby Connector road 
alignment and planned connectivity from the Hilliard Thoroughfare Plan. This is expected to impact the 
surrounding roadway network. To assess the traffic impacts of the altered alignment with the planned 
alignment per Thoroughfare plan, two network scenarios were evaluated in this study. Network Scenario A 
characterizes proposed alignment of the Alton Darby Connector in Thoroughfare plan without Morris Road 
& Muir Parkway extension. Network Scenario B represents altered alignment of the Alton Darby Connector 
with Morris Road and Muir Parkway extension internal road network.   

Based on the MOU, opening year (2021) analyses assumes the existing street network, and future year 
horizon year (2031) analyses assumes both the Thoroughfare Plan network (Network Scenario A), and the 
proposed modified Thoroughfare Plan network (Network Scenario B).          

3.6 Total Traffic Volumes 
After applying the specific background growth rates for each roadway segment to the 2018 traffic volumes 
and adding trips generated by the Sugar Farm development and the Alton Place development, the 2021 and 
2031 total traffic volumes were obtained for each of the study intersections and each of the study scenarios. 
These volumes are shown graphically in Figures 3.3 to 3.7. A list of analysis assumptions pertaining to the 
trip generation and traffic assignment is provided in Appendix F.  
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4.0 Traffic Signal Warrant Analysis 
A traffic signal warrant analysis has been completed for all 24 study intersections for all five scenarios. 
Warrants 1, 2, and 3 were applicable in the study area. The remaining warrants were found to be non-
applicable or did not have the necessary information available. A detailed description of the generation of 
the traffic volumes for the warrant analysis is included in the following sections. The 10th Edition of Trip 
Generation Manual was used for determining hourly distribution of generated weekday trips for associated 
land uses. These hourly distributions were then averaged and extrapolated by comparing them to peak hour 
percentages to estimate added trips for the remaining 8 hours to be used in Warrants 1 and 2. Right turn on 
red (RTOR) reductions on minor lane approaches were incorporated in the analysis.     

4.1 Warrant 1, 8-Hour Vehicular Volume 
The Minimum Vehicular Volume, Condition A, is intended for application at locations where a large volume 
of intersecting traffic is the principal reason to consider installing a traffic control signal. The interruption of 
Continuous Traffic, Condition B, is intended for application at locations where Condition A is not satisfied 
and where the traffic volume on the major street is so heavy that traffic on the minor intersecting street 
suffers excessive delay or conflict in entering or crossing the major street. To fulfill the requirements of this 
warrant, at least one of the two conditions (A or B) must be met.  Table 4.1 summarizes the results for 
Warrant 1 for intersections where they are being met for at least one of the scenarios.  

Table 4.1 – Summary of Warrant 1, 8-Hour Vehicular Volume 

No. Intersection 
2021 

No-Build 

2021 
Opening 

Build 

2031 
No-Build 

2031  
Full Build - 
Network A 

2031  
Full Build - 
Network B 

14 Roberts Rd & Frazell Rd MET MET MET MET MET 

15 Roberts Rd & Spindler Rd MET MET MET MET MET 

Note: Intersections not listed in this table did not satisfy warrant criteria in any analysis scenario  

4.2 Warrant 2, 4-Hour Vehicular Volume 
The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied where the volume of 

intersecting traffic is the principal reason to consider installing a traffic control signal. This warrant is met 

when at least any 4 hours of the day satisfy the conditions. Table 4.2 summarizes the results for Warrant 2 

at the intersections where the warrants are met for at least one of the scenarios.  
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Table 4.2 – Summary of Warrant 2: 4-Hour Vehicular Volume   

No. Intersection 
2021 

No-Build 

2021 
Opening 

Build 

2031 
No-Build 

2031  
Full Build - 
Network A 

2031  
Full Build - 
Network B 

4 Alton Darby Creek Rd & Muir Pkwy NOT MET NOT MET NOT MET NOT MET MET 

6 Alton Darby Creek Rd & Strider Lane MET MET MET MET MET 

7 Alton Darby Creek Rd & Pinefield Dr. NOT MET NOT MET NOT MET MET MET 

10 Alton Darby Creek Rd & Meadows Way NOT MET NOT MET NOT MET NOT MET MET 

14 Roberts Rd & Frazell Rd MET MET MET MET MET 

15 Roberts Rd & Spindler Rd MET MET MET MET MET 

Note: Intersections not listed in this table did not satisfy warrant criteria in any analysis scenario 

4.3 Warrant 3, Peak Hour Vehicular Volume 
The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for a 
minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing 
the major street. Table 4.3 summarizes the results for Warrant 3 at the intersections where it is met for at 
least one of the scenarios. 

Table 4.3 – Summary of Warrant 3: Peak Hour Vehicular Volume 

No. Intersection 
2021 

No-Build 

2021 
Opening 

Build 

2031 
No-Build 

2031  
Full Build - 
Network 

A 

2031  
Full Build 
- Network 

B 

5 Alton Darby Creek Rd & Lampton Pond Dr. MET MET MET MET MET 

6 Alton Darby Creek Rd & Strider Lane MET MET MET MET MET 

7 Alton Darby Creek Rd & Pinefield Dr. NOT MET MET MET MET MET 

10 Alton Darby Creek Rd & Meadows Way NOT MET NOT MET NOT MET MET MET 

14 Roberts Rd & Frazell Rd MET MET MET MET MET 

15 Roberts Rd & Spindler Rd MET MET MET MET MET 

21 Roberts Rd & Commercial Driveway - NOT MET - MET MET 

Note: Intersections not listed in this table did not satisfy warrant criteria in any analysis scenario   
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5.0 Capacity Analysis 
A capacity analysis has been performed for each of the study intersections for all scenarios. A signal control 
and a roundabout option was evaluated for intersections meeting a signal warrant. The capacity analysis of 
signalized and stop controlled intersections was performed using Synchro (version 9.2) based on the 
methodology outlined in the Highway Capacity Manual (HCM 2000). Capacity analysis of roundabout 
intersections was performed using HCS 7 and/or SIDRA INTERSECTION (version 7.1). The SIDRA results were 
reported based on SIDRA standard capacity model.   

The standard parameter used to evaluate traffic operating conditions is referred to as the level-of-service 
(LOS). There are six LOS (A through F) which relate to driving conditions from best to worst, respectively. 
LOS for signalized and unsignalized intersections is defined in terms of control delay per vehicle, which is a 
direct correlation to driver discomfort, frustration, fuel consumption, and lost travel time. Table 5.1 provides 
the LOS criteria as defined in the Highway Capacity Manual. 

Table 5.1 – LOS Thresholds 

LOS 

Signalized / Roundabout 
Intersection  

 Control Delay per Vehicle 
(seconds) 

Unsignalized Intersection  
Control Delay per Vehicle 

(seconds) 

A  10  10 

B > 10 and ≤ 20 > 10 and ≤ 15 

C > 20 and ≤ 35 > 15 and ≤ 25 

D > 35 and ≤ 55 > 25 and ≤ 35 

E > 55 and ≤ 80 > 35 and ≤ 50 

F > 80 > 50 

The operating conditions of intersections within each jurisdiction were considered acceptable based on LOS 
requirements listed in Table 5.2. Capacity improvements were identified for the locations not meeting the 
criteria.  

Table 5.2 – Desired Level-of-Service 

Jurisdiction Criteria Study Intersections 

City of Hilliard LOS E* & v/c ≤ 1.0  4, 5, 6, 7, 8, 9, 10, 11, 20, 21, 22, 23 & 24 

City of Columbus LOS D & v/c ≤ 1.0 14, 15, 16 & 18 

Franklin County LOS D & v/c ≤ 1.0 1, 2, 3, 12, 13, 17 & 19 
            *Minimum design level of service in the City of Hilliard is “E” for developments with provision of reasonable access  
              to non-motorized users.  

Moreover, select intersections are known to be near or at full capacity today. Improvements to these 
intersections beyond the addition of turn lanes are not feasible due to substantial right-of-way and 
restrictions. In addition, for stop controlled intersections with left-turn LOS F during peak hour (s) not 
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meeting a signal warrant, no improvements were identified except for the analysis of a roundabout option. 
Poor operating conditions (LOS E or F) at these locations were considered acceptable and have been 
identified in the following sections. 

The existing signal timings (phasing, time-of-day plans, etc.) for the signalized study intersections were 
provided by the City of Hilliard, City of Columbus and Franklin County. All scenarios utilized the existing signal 
timings or optimized cycle lengths/phase splits to accommodate added site traffic where necessary. 
Appendix E includes a list of all study intersections under each scenario where signal timing changes were 
made to improve capacity.   

The performance measures evaluated in this study include: LOS, average vehicle delay, volume-to-capacity 
ratio and 95th percentile queue length. Poor operating conditions are indicated in red font in the summary 
tables, as are queue lengths that exceed existing storage lengths. Capacity analysis reports from Synchro are 
provided in Appendix E.  

5.1 Scenario 1 – 2021 No-Build Traffic Volumes 
Scenario 1 represent the no-build scenario for the proposed development in the opening year of 2021 which 
includes the off-site Sugar Farm development and background traffic growth in the study area. Any 
deficiencies identified in this scenario are attributed to background traffic and/or the Sugar Farm 
development. Table 5.3 and Table 5.4 provide capacity analysis results for individual movement, approach 
and overall intersection at each study intersection. Table 5.5 summarizes the 95th percentile queue lengths 
for the AM and PM peak hour. 

 

  



Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - B / 12.2 A / 8.4 - - - - - -

v/c - - 0.08 0.02 - - - - - -

LOS / Delay C / 23.3 C / 22.9 C / 23.0 - - B / 16.9 A / 6.3 A / 3.4 A / 4.6 B / 15.3

v/c 0.34 0.27 0.34 - - 0.74 0.44 0.21 0.44 0.61

LOS / Delay A / 7.8 - - - - - - - B / 11.2 -

v/c 0.21 - - - - - - - 0.46 -

LOS / Delay - - B / 13.7 A / 8.8 - - - - - -

v/c - - 0.15 0.04 - - - - - -

LOS / Delay - - D / 27.0 - - - B / 10.3 - - -

v/c - - 0.52 - - - 0.03 - - -

LOS / Delay - - B / 11.8 - - B / 11.9 - - A / 7.6 B /10.3

v/c - - 0.32 - - 0.69 - - 0.48 0.69

LOS / Delay - - - C / 31.0 C / 31.4 D  37.9 A / 3.4 A / 8.5 A / 3.8 A / 6.1 B / 12.3

v/c - - - 0.01 0.08 0.68 0.0 0.63 0.06 0.46 0.64

LOS / Delay - - - A / 6.0 - - - B / 13.9 - - - B / 10.8 - - - A / 9.6 B / 10.8

v/c - - - 0.00 - - - 0.47 - - - 0.64 - - - 0.55 0.64

LOS / Delay - - C / 19.3 - - - A / 9.6 - - -

v/c - - 0.28 - - - 0.03 - - -

LOS / Delay - - A / 8.2 - - B / 10.3 - - A / 9.9 A / 10.0

v/c - - 0.17 - - 0.62 - - 0.60 0.62

LOS / Delay - - C / 17.5 - - - A / 9.6 - - -

v/c - - 0.1 - - - 0.01 - - -

LOS / Delay C / 16.7 B / 14.8 C / 16.2 - - - B / 9.6 - - -

v/c 0.01 0.0 0.01 - - - 0.02 - - -

LOS / Delay - - E / 41.1 - - - B / 10.1 - - -

v/c - - 0.29 - - - 0.01 - - -

LOS / Delay C / 31.2 D / 41.2 C / 25.7 E / 57.4 C / 20.7 D / 39.5 C / 22.3 D / 35.3 C / 22.3 C / 30.9 D / 39.6

v/c 0.25 0.86 0.34 0.93 0.08 0.80 0.12 0.80 0.60 0.78 0.82

LOS / Delay C / 22.1 C / 22.5 C / 30.5 C / 28.4 A / 9.4 A / 7.9 B / 10.9 C / 23.1 B / 15.4

v/c 0.03 0.12 0.59 0.59 0.55 0.55 0.03 0.74 0.67

LOS / Delay C / 27.6 B / 18.0 C / 20.7 B / 15.5 A / 8.4 B / 13.9 A / 7.5 A / 5.2 A / 5.9 B / 11.6

v/c 0.42 0.27 0.42 0.68 0.13 0.68 0.56 0.47 0.56 0.61

LOS / Delay A / 4.6 B / 11.5 B / 10.6 - - A / 4.1 - - C / 22.6 A / 9.9

v/c 0.18 0.69 0.69 - - 0.43 - - 0.3 0.58

LOS / Delay - - A / 7.0 - A / 3.9 A / 4.0 A / 4.6 B / 13.1 - A / 7.8 A / 6.4

v/c - - 0.81 - 0.51 0.51 0.51 0.2 - 0.20 0.81

LOS / Delay - - A / 4.7 A / 7.1 A / 8.4 A / 8.3 - - C / 23.9 A / 9.9

v/c - - 0.73 0.16 0.36 0.36 - - 0.46 0.69

LOS / Delay - A / 3.9 A / 4.0 A / 4.9 - - A / 6.1 B / 19.8 B / 13.8 B / 15.6 A / 6.8

v/c - 0.78 0.78 0.78 - - 0.43 0.41 0.41 0.41 0.78

LOS / Delay C / 25.2 D / 43.6 C / 26.7 D / 36.8 E / 56.9 C / 28.6 C / 21.6 D / 40.0 B / 18.5 C / 25.8 B / 19.3 C / 22.2 C / 23.7 C / 27.2 B / 15.5 C / 25.6 C / 30.2

v/c 0.36 0.83 0.36 0.83 0.93 0.25 0.09 0.93 0.36 0.43 0.56 0.56 0.67 0.55 0.03 0.67 0.84

LOS / Delay A / 6.5 B / 15.5 A / 6.4 A / 8.2 A / 6.4 A / 7.9 - - - B / 12.5 B / 18.2 B / 16.9 B / 13.5

v/c 0.09 0.80 0.04 0.40 0.07 0.40 - - - 0.04 0.63 0.63 0.74

LOS / Delay D / 45.3 E / 71.8 D / 40.9 D / 47.9 D / 46.6 D / 44.7 D / 42.0 D / 45.4 D / 50.8 C / 25.7 B / 16.5 C / 27.2 C / 21.6 D / 35.3 C / 25.5 C / 33.6 D / 35.6

v/c 0.14 0.84 0.68 0.84 0.53 0.34 0.05 0.53 0.60 0.37 0.53 0.60 0.43 0.68 0.01 0.68 0.68

-

C / 21.3

0.12 0.05 0.54 0.74

A /7.3

E / 65.8

0.93

C / 33.3

0.78

14 Roberts Rd & Frazell Rd

Roundabout
1

Signalized

15 Roberts Rd & Spindler Rd

Roundabout
1

Signalized

0.06

18
Renner Rd & Hilliard Rome 

Rd
Signalized

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

17 Renner Rd & Spindler Rd Signalized
B / 16.0 B / 12.6

0.80

13
Alton Darby Creek Rd & 

Renner Rd
Signalized -

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

C / 22.6 C / 22.9

11
Alton Darby Creek Rd & 

Roberts Rd
Signalized

D / 43.0

0.66

9
Alton Darby Creek Rd & 

School Entrance 2
OWSC

10
Alton Darby Creek Rd & 

Meadows Way
OWSC

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

7
Alton Darby Creek Rd & 

Pinefield Dr

OWSC

Roundabout

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized
D / 43.2 A / 6.2

0.68 0.46

Roundabout

A / 8.5

0.63

5
Alton Darby Creek Rd & 

Lampton Pond Dr

OWSC

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

3 Roberts Rd & Old Roberts Rd OWSC

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd OWSC

Table 5.3 - Scenario 1 - Capacity Analysis Results Summary (AM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - A / 9.9 A / 7.6 - - - - - -

v/c - - 0.03 0.02 - - - - - -

LOS / Delay B / 17.7 B / 15.6 B / 16.8 - - A / 7.7 A / 3.3 A / 3.4 A / 3.3 A / 9.3

v/c 0.45 0.07 0.45 - - 0.31 0.13 0.13 0.13 0.32

LOS / Delay A / 7.5 - - - - - - - A / 9.3 -

v/c 0.14 - - - - - - - 0.23 -

LOS / Delay - - C / 20.0 B / 10.9 - - - - - -

v/c - - 0.17 0.12 - - - - - -

LOS / Delay - - C / 16.0 - - - A / 9.7 - - -

v/c - - 0.15 - - - 0.11 - - -

LOS / Delay - - A / 6.6 - - B / 10.0 - - B / 14.8 B /12.6

v/c - - 0.09 - - 0.59 - - 0.77 0.77

LOS / Delay - - - D / 38.0 D / 38.0 D / 40.7 A / 1.8 A / 4.5 A / 2.7 A / 4.7 A / 6.5

v/c - - - 0.01 0.02 0.48 0.0 0.53 0.15 0.57 0.56

LOS / Delay - - - A / 7.3 - - - A / 7.0 - - - B / 10.6 - - - B / 13.6 B / 11.9

v/c - - - 0.01 - - - 0.14 - - - 0.63 - - - 0.73 0.73

LOS / Delay - - C / 15.8 - - - A / 9.7 - - -

v/c - - 0.11 - - - 0.06 - - -

LOS / Delay - - A / 6.4 - - A / 9.9 - - B / 11.4 B / 11.4

v/c - - 0.07 - - 0.60 - - 0.67 0.67

LOS / Delay - - C / 16.0 - - - A / 9.3 - - -

v/c - - 0.07 - - - 0.01 - - -

LOS / Delay C / 16.9 B / 14.2 C / 16.1 - - - A / 9.3 - - -

v/c 0.04 0.0 0.04 - - - 0.00 - - -

LOS / Delay - - E / 48.8 - - - A / 9.9 - - -

v/c - - 0.16 - - - 0.01 - - -

LOS / Delay C / 32.0 D / 36.9 C / 27.2 D / 43.9 C / 20.1 C / 33.0 C / 20.6 D / 35.3 B / 19.1 C / 26.9 C / 32.7

v/c 0.21 0.39 0.38 0.81 0.05 0.72 0.09 0.72 0.56 0.75 0.78

LOS / Delay C / 24.9 C / 25.4 C / 31.7 C / 30.1 A / 8.0 A / 6.8 A / 8.0 B / 17.0 B / 13.1

v/c 0.03 0.12 0.53 0.53 0.45 0.63 0.09 0.77 0.72

LOS / Delay C / 32.7 B / 17.5 C / 24.5 C / 25.1 B / 14.8 C / 21.9 B / 13.8 B / 13.9 B / 13.8 B / 19.7

v/c 0.75 0.50 0.75 0.75 0.2 0.75 0.62 0.67 0.67 0.74

LOS / Delay A / 5.1 A / 7.5 A / 7.1 - - A / 3.3 - - C / 24.8 A / 7.0

v/c 0.21 0.45 0.45 - - 0.67 - - 0.29 0.57

LOS / Delay - - A / 7.1 - A / 3.9 A / 3.9 A / 5.3 B / 18.8 B/12.5 B / 14.1 A / 6.7

v/c - - 0.61 - 0.83 0.83 0.83 0.27 0.27 0.27 0.83

LOS / Delay - - A / 2.2 A / 4.0 A / 8.6 A / 7.7 - - C / 24.8 A / 7.4

v/c - - 0.52 0.30 0.60 0.60 - - 0.3 0.54

LOS / Delay - A / 3.9 A / 4.0 A / 4.9 - - A / 7.9 B / 13.6 A / 8.1 A / 9.6 A / 6.7

v/c - 0.68 0.68 0.68 - - 0.81 0.2 0.2 0.20 0.81

LOS / Delay D / 41.5 D / 50.1 C / 31.2 D / 43.6 D / 41.5 D / 48.7 C / 31.4 D / 42.6 C / 24.4 C / 34.0 B / 14.9 C / 27.9 C / 26.1 D / 35.7 C / 20.5 C / 31.3 D / 35.1

v/c 0.62 0.60 0.09 0.62 0.82 0.76 0.39 0.82 0.69 0.63 0.25 0.69 0.63 0.60 0.16 0.63 0.79

LOS / Delay A / 4.3 A / 4.8 A / 3.2 A / 9.9 A / 3.2 A / 8.9 - - - C / 22.0 C / 29.2 C / 26.5 A / 9.6

v/c 0.20 0.46 0.06 0.78 0.09 0.78 - - - 0.05 0.61 0.61 0.75

LOS / Delay D / 54.5 E / 71.3 C / 31.2 D / 43.7 E / 58.0 D / 51.1 D / 41.4 D / 54.9 E / 67.2 C / 33.0 B / 13.2 D / 39.5 D / 35.8 E / 57.2 D / 37.7 D / 54.4 D / 45.8

v/c 0.50 0.78 0.43 0.78 0.82 0.65 0.03 0.82 0.94 0.68 0.42 0.94 0.55 0.89 0.04 0.89 0.87
18

Renner Rd & Hilliard Rome 

Rd
Signalized

17 Renner Rd & Spindler Rd Signalized

Roundabout
1

15 Roberts Rd & Spindler Rd

Signalized

Roundabout
1

14 Roberts Rd & Frazell Rd

Signalized

A / 4.8 C / 22.2

0.46 0.10

13
Alton Darby Creek Rd & 

Renner Rd
Signalized - -

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

C / 25.4 C / 25.8 A / 6.5 B / 17.4

0.12 0.04 0.63 0.77

11
Alton Darby Creek Rd & 

Roberts Rd
Signalized

D / 38.2 D / 50.7 C / 29.1

0.39 0.81

10
Alton Darby Creek Rd & 

Meadows Way
OWSC

0.75

9
Alton Darby Creek Rd & 

School Entrance 2
OWSC

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

7
Alton Darby Creek Rd & 

Pinefield Dr

OWSC

Roundabout

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized
D / 42.7 A / 4.5 A / 4.9

0.48 0.53 0.57

Roundabout

5
Alton Darby Creek Rd & 

Lampton Pond Dr

OWSC

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

3 Roberts Rd & Old Roberts Rd OWSC

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd OWSC

Table 5.4 - Scenario 1 - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

- - 50 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- 275 - - 175 -

AM Queue Length 50 25 25 50

PM Queue Length 75 25 25 25

- - - - - -

AM Queue Length - - 50 50

PM Queue Length - - 25 25

- 150 150 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- - - - 150 -

AM Queue Length 75 75 25 -

PM Queue Length 25 25 25 -

AM Queue Length

PM Queue Length

- - - - - 100 50 - - 125 - -

AM Queue Length 50 25 25

PM Queue Length 25 25 25

AM Queue Length

PM Queue Length

- - - - - - - - - 125 - -

AM Queue Length - 25

PM Queue Length - 25

AM Queue Length

PM Queue Length

- - - - - - - - - 100 - -

AM Queue Length - - - 25 - 25 - - - 25 - -

PM Queue Length - - - 25 - 25 - - - 25 - -

- - - - - - - - 50 - -

AM Queue Length 25 - - - 25 -

PM Queue Length 25 25 - - - -

- - - - - - - - - 50 - -

AM Queue Length - - 25 - -

PM Queue Length - - 25 - -

Table 5.5 - Scenario 1 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

1 Walker Rd & Morris Rd OWSC

Storage Length

2 Roberts Rd & Walker Rd Signalized

Storage Length

300

100

3
Roberts Rd & Old 

Roberts Rd
OWSC

Storage Length

25

25

4
Alton Darby Creek Rd & 

Muir Pkwy
OWSC

Storage Length

5
Alton Darby Creek Rd & 

Lampton Pond Dr

OWSC

Storage Length

25 100

-

-

Roundabout
25 150 75

200

150

6
Alton Darby Creek Rd & 

Strider Ln

Signalized

Storage Length

25 125 350 200

25 75 225 275

Roundabout
25 75 125 100

25 25 125 175

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Storage Length

- 25 - -

Roundabout
- 25 125 100

-

7
Alton Darby Creek Rd & 

Pinefield Dr

OWSC

Storage Length

- 25 - -

25 100

-

9
Alton Darby Creek Rd & 

School Entrance 2
TWSC

Storage Length

-

-

- 25 -

10
Alton Darby Creek Rd & 

Meadows Way
OWSC

Storage Length

- 25
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

Table 5.5 - Scenario 1 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

100 - - 200 - - 100 - 150 120 - -

AM Queue Length 50 75 25 525 50 100

PM Queue Length 50 125 25 475 50 100

100 - - 150 - - 350 - - 100 - -

AM Queue Length 25 100 100 25

PM Queue Length 25 75 50 25

- 375 - 150 350 -

AM Queue Length 100 75 375 50 75 200

PM Queue Length 300 175 400 50 100 375

150 - - 100 - -

AM Queue Length 25 350 50 - 100 100

PM Queue Length 25 200 50 - 75 75

AM Queue Length - 350 25 25

PM Queue Length - 150 50 50

- - 150 - - -

AM Queue Length 25 - 125 125

PM Queue Length 25 275 75 75

AM Queue Length - 100 75 75

PM Queue Length - 325 25 25

200 - 260 375 - 240 150 - 325 250 - 140

AM Queue Length 100 250 100 275 75 25 75 150 200 150 200 -

PM Queue Length 125 150 50 275 275 150 200 400 100 150 350 75

150 - - 120 - 250 - - - 150 - -

AM Queue Length 25 25 125 25 125

PM Queue Length 25 25 575 25 100

75 - 300 475 - - 550 - 400 325 - 225

AM Queue Length 50 300 125 125 150 225 125 125 375 -

PM Queue Length 150 225 100 275 475 425 75 100 425 -

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

Storage Length

50

11
Alton Darby Creek Rd & 

Roberts Rd
Signalized

Storage Length

225

25 250 375

50 25 325 450

475 625

125 375 675

14 Roberts Rd & Frazell Rd

Signalized

Storage Length

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

Storage Length

Roundabout
25

25

50

25

Roundabout
25

Signalized

Storage Length

25

16
Roberts Rd & Hilliard 

Rome Rd
Signalized

Storage Length

17 Renner Rd & Spindler Rd Signalized

Storage Length

15 Roberts Rd & Spindler Rd

18
Renner Rd & Hilliard 

Rome Rd
Signalized 100

275

400 25 25

200 25 25

Storage Length
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5.1.1 Walker Rd & Morris Rd 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.1.2 Roberts Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.1.3 Roberts Road & Old Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.1.4 Alton Darby Creek Road & Muir Parkway 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.1.5 Alton Darby Creek Road & Lampton Pond Drive 
A traffic signal is warranted at this location based on 2021 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with existing one-way stop control (or) a single-lane roundabout.      

5.1.6 Alton Darby Creek Road & Strider Lane 
A traffic signal is warranted at this location based on 2021 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the installation of a traffic signal and the addition of a northbound left-turn lane (or) a single-lane 
roundabout.    

5.1.7 Alton Darby Creek Road & Pinefield Drive 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.    

5.1.8 Alton Darby Creek Road & School Entrance 1 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.1.9 Alton Darby Creek Road & School Entrance 2 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.1.10 Alton Darby Creek Road & Meadows Way 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   
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5.1.11 Alton Darby Creek Road & Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing signal control and the addition of a right-turn lane on the northbound 
approach.  

5.1.12 Alton Darby Creek Road & Walker Road 
An east leg is anticipated to be constructed when the Sugar Farm development is fully built-out (2019). All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with existing signal control and the following improvements:  

 Eastbound approach: Addition of a left-turn lane 

 Westbound approach: One left-turn lane, one shared through/right-turn lane and one inbound lane 

 Southbound approach: Addition of a left-turn lane   

5.1.13 Alton Darby Creek Road & Renner Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing signal control and the addition of a northbound right-turn lane.  

5.1.14 Roberts Road & Frazell Road 
A traffic signal is warranted at this location based on 2021 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with the installation of a traffic signal and the addition of an eastbound left-turn lane (or) a single-lane 
roundabout.    

5.1.15 Roberts Road & Spindler Road 
A traffic signal is warranted at this location based on 2031 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with the installation of a traffic signal and the addition of a westbound left-turn lane (or) a single-lane 
roundabout.    

Under the signal option, both intersections (#14 and 15) are to be operated by a single traffic controller, 
while under the roundabout option, a dog-bone roundabout should be installed to accommodate the offset 
intersections and limit right-of-way impacts.  

5.1.16 Roberts Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing intersection geometrics and signal control.    

5.1.17 Renner Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection geometrics and signal control.    
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5.1.18 Renner Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing signal control and the following improvements:  

 Eastbound approach: Addition of a right-turn lane (dual) 

 Westbound approach: Addition of a right-turn lane 

 Northbound approach: Addition of a left-turn lane (dual) 

 Southbound approach: Addition of a right-turn lane   
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5.2 Scenario 2 – 2021 Initial Build Traffic Volumes 
Scenario 2 volumes indicate the Initial Build scenario for the proposed development area in the opening 
year of 2021. This scenario includes the background traffic growth, Sugar Farm development and completion 
of Phases 1, 2A, 2B, 3A, and 4 for the Alton Place development. Table 5.6 and Table 5.7 provide capacity 
analysis results for individual movement, approach and overall intersection at each study intersection. Table 
5.8 summarizes the 95th percentile queue lengths for the AM and PM peak hour. 

  



Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - B / 12.4 A / 8.3 - - - - - -

v/c - - 0.09 0.03 - - - - - -

LOS / Delay C / 23.3 C / 23.2 C / 23.3 - - B / 17.7 A / 6.7 A / 3.4 A / 4.9 B / 15.8

v/c 0.34 0.28 0.34 - - 0.75 0.47 0.21 0.47 0.62

LOS / Delay A / 7.9 - - - - - - - B / 11.4 -

v/c 0.23 - - - - - - - 0.48 -

LOS / Delay - - B / 13.9 A / 8.8 - - - - - -

v/c - - 0.15 0.04 - - - - - -

LOS / Delay - - D / 29.5 - - - B / 10.5 - - -

v/c - - 0.54 - - - 0.03 - - -

LOS / Delay - - B / 12.6 - - B / 13.0 - - A / 7.7 B / 11.1

v/c - - 0.34 - - 0.72 - - 0.48 0.72

LOS / Delay - - - C / 30.6 C / 31.1 D / 37.1 A / 3.2 A / 8.6 A / 3.6 A / 5.8 B / 12.0

v/c - - - 0.01 0.08 0.67 0.0 0.66 0.06 0.46 0.66

LOS / Delay - - - A / 6.0 - - - B / 15.0 - - - B / 11.7 - - - A / 9.7 B / 11.5

v/c - - - 0.00 - - - 0.49 - - - 0.68 - - - 0.56 0.68

LOS / Delay - - - D / 37.3 - - - D / 38.3 A / 1.7 A / 4.4 A / 1.9 A / 4.0 A / 7.1

v/c - - - 0.28 - - - 0.39 0.01 0.56 0.05 0.51 0.54

LOS / Delay - - - A / 7.5 - - - A / 8.8 - - - B / 11.3 - - - B / 10.4 B / 10.7

v/c - - - 0.10 - - - 0.18 - - - 0.65 - - - 0.62 0.65

LOS / Delay - - C / 19.0 - - - A / 9.8 - - -

v/c - - 0.11 - - - 0.02 - - -

LOS / Delay - - - C / 16.3 C / 21.0 C / 19.4 A / 0.2 - - - A / 9.7 - - - -

v/c - - - 0.06 0.01 0.01 0.01 - - - 0.02 - - - -

LOS / Delay - - - - - - - F / 50.6 - - B / 10.2 - - - -

v/c - - - - - - - 0.35 - - 0.01 - - - -

LOS / Delay - - - - - - - A / 7.2 - - - B / 10.8 - - - B / 10.8 B / 10.7

v/c - - - - - - - 0.07 - - - 0.65 - - - 0.65 0.65

LOS / Delay C / 30.0 D / 41.5 C / 25.6 E / 55.8 C / 23.3 D / 44.4 C / 24.0 D / 39.5 C / 34.7 D / 39.0 D / 43.2

v/c 0.23 0.67 0.33 0.91 0.12 0.84 0.13 0.84 0.77 0.85 0.86

LOS / Delay C / 23.0 C / 23.4 C / 31.3 C / 29.0 A / 9.9 A / 7.8 B / 10.5 C / 21.3 B / 15.6

v/c 0.03 0.12 0.6 0.6 0.57 0.57 0.03 0.77 0.69

LOS / Delay C / 28.0 B / 18.3 C / 21.0 B / 15.7 A / 8.5 B / 14.1 A / 8.5 A / 5.3 A / 6.3 B / 11.8

v/c 0.42 0.29 0.42 0.69 0.14 0.69 0.61 0.48 0.61 0.63

LOS / Delay A / 4.6 A / 7.3 A / 7.0 - - - B / 12.1 - - B / 15.6 A / 9.4

v/c 0.23 0.68 0.68 - - - 0.61 - - 0.28 0.67

LOS / Delay - - A / 7.5 - A / 3.9 A / 3.9 A / 5.2 B / 19.6 B / 13.3 B / 14.8 A / 6.8

v/c - - 0.63 - 0.87 0.87 0.87 0.3 0.30 0.30 0.87

LOS / Delay - - - B / 16.5 A / 8.1 A / 4.4 A / 4.9 - - C / 21.6 B / 14.1

v/c - - - 0.82 0.21 0.30 0.30 - - 0.42 0.70

LOS / Delay - A / 3.9 A / 4.0 A / 4.9 - - A / 6.1 C / 21.1 B / 15.1 B / 16.9 A / 7.0

v/c - 0.77 0.77 0.77 - - 0.44 0.42 0.42 0.42 0.77

-

C / 17.1

0.01

0.850.67

D / 43.5

A / 6.9

0.54 0.77

C / 21.4

-

10

14 Roberts Rd & Frazell Rd

Roundabout
1

15 Roberts Rd & Spindler Rd

Roundabout
1

13

3 Roberts Rd & Old Roberts Rd OWSC

OWSC

OWSC

Signalized

4
Alton Darby Creek Rd & Muir 

Pkwy

Roundabout

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Alton Darby Creek Rd & 

Strider Ln
6

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd OWSC

Southbound

Table 5.6 - Scenario 2 - Capacity Analysis Results Summary (AM)

Intersection
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound

Roundabout

9
Alton Darby Creek Rd & 

School Entrance 2

Signalized

Roundabout

Alton Darby Creek Rd & 

Pinefield Dr

0.12 0.05

C / 23.0

0.91

7

OWSC

11
Alton Darby Creek Rd & 

Roberts Rd

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

Roundabout

Alton Darby Creek Rd & 

Meadows Way

OWSC

Signalized

D / 42.1

0.67

E / 63.7 D / 40.3

A / 5.9

0.46

A / 4.4

0.56 0.51

A / 4.0

A / 8.6

0.66

-

-

- -

C / 23.5

Signalized

Signalized

Alton Darby Creek Rd & 

Renner Rd
Signalized
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

Southbound

Table 5.6 - Scenario 2 - Capacity Analysis Results Summary (AM)

Intersection
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound

LOS / Delay C / 25.2 D / 46.1 C / 26.8 D / 38.3 E / 58.3 C / 28.6 C / 21.6 D / 40.6 B / 18.6 C / 25.9 B / 19.3 C / 22.3 C / 23.9 C / 27.3 B / 15.5 C / 25.7 C / 30.8

v/c 0.37 0.86 0.38 0.86 0.94 0.25 0.09 0.94 0.37 0.43 0.56 0.56 0.67 0.55 0.03 0.67 0.84

LOS / Delay A / 6.5 B / 15.4 A / 6.4 A / 8.3 A / 6.4 A / 7.9 - - - B / 12.5 B / 18.2 B / 16.9 B / 13.5

v/c 0.09 0.80 0.04 0.41 0.07 0.41 - - - 0.01 0.63 0.63 0.74

LOS / Delay D / 44.7 E / 69.8 D / 41.8 D / 48.1 D / 46.6 D / 44.8 D / 42.0 D / 45.4 D / 51.7 C / 26.2 B / 17.1 C / 27.9 C / 21.8 D / 35.7 C / 25.7 C / 33.9 D / 36.1

v/c 0.14 0.84 0.72 0.84 0.53 0.34 0.05 0.53 0.63 0.38 0.54 0.63 0.44 0.68 0.01 0.68 0.69

LOS / Delay A / 0.3 - - - - - - - C / 15.0 -

v/c 0.01 - - - - - - - 0.09 -

LOS / Delay - - - A / 6.6 - - - - A / 8.5 -

v/c - - - 0.01 - - - - 0.04 -

LOS / Delay - - - - - - - - - - - - - - - B / 10.7 -

v/c - - - - - - - - - - - - - - - 0.01 -

LOS / Delay - - - - - - - - - - - D / 26.2 - - - F / 68.9 -

v/c - - - - - - - - - - - 0.08 - - - 0.19 -

LOS / Delay - - - A / 6.7 - - - A / 6.8 - - - B / 11.0 - - - B / 10.4 B / 10.6

v/c - - - 0.02 - - - 0.02 - - - 0.66 - - - 0.63 0.66

LOS / Delay - - D / 28.5 - - - - - - -

v/c - - 0.10 - - - - - - -

B / 12.6

0.060.80

B / 15.9

19 Roberts Rd & Future Rd B OWSC

20
Alton Darby Connector & 

Future Rd B
OWSC

18
Renner Rd & Hilliard Rome 

Rd
Signalized

17 Renner Rd & Spindler Rd Signalized

23
Alton Darby Creek Rd & 

Residential Drive

Roundabout

22
Alton Darby Creek Rd & 

Sherry Ln

TWSC

OWSC

21
Roberts Rd & Commercial 

Driveway
OWSC

16
Roberts Rd & Hilliard Rome 

Rd
Signalized
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - A / 10.0 A / 7.6 - - - - - -

v/c - - 0.03 0.02 - - - - - -

LOS / Delay B / 17.7 B / 15.7 B / 16.8 - - A / 7.8 A / 3.3 A / 3.4 A / 3.4 A / 9.3

v/c 0.45 0.07 0.45 - - 0.31 0.14 0.13 0.14 0.33

LOS / Delay A / 7.6 - - - - - - - A / 9.4 -

v/c 0.15 - - - - - - - 0.25 -

LOS / Delay - - C / 20.9 B / 11.1 - - - - - -

v/c - - 0.17 0.12 - - - - - -

LOS / Delay - - C / 16.4 - - - A / 9.8 - - -

v/c - - 0.16 - - - 0.11 - - -

LOS / Delay - - A / 6.7 - - B / 10.4 - - C / 16.2 B / 13.6

v/c - - 0.09 - - 0.61 - - 0.80 0.80

LOS / Delay - - - D / 37.0 D / 37.1 D / 39.7 A / 1.8 A / 4.7 A / 2.7 A / 5.0 A / 6.7

v/c - - - 0.01 0.03 0.47 0.0 0.55 0.15 0.6 0.59

LOS / Delay - - - A / 7.6 - - - A / 7.2 - - - B / 11.0 - - - B / 14.7 B / 12.7

v/c - - - 0.01 - - - 0.14 - - - 0.64 - - - 0.75 0.75

LOS / Delay - - - D / 41.4 - - - D / 40.2 A / 1.5 A / 3.2 A / 1.7 A / 3.8 A / 5.1

v/c - - - 0.25 - - - 0.15 0.06 0.51 0.10 0.57 0.55

LOS / Delay - - - A / 7.6 - - - A / 6.8 - - - B / 11.0 - - - B / 13.1 B / 11.9

v/c - - - 0.06 - - - 0.07 - - - 0.64 - - - 0.72 0.72

LOS / Delay - - C / 16.9 - - - A / 9.5 - - -

v/c - - 0.07 - - - 0.01 - - -

LOS / Delay - - - C / 16.7 C / 22.3 C / 20.0 A / 0.7 - - - A / 9.4 - - - -

v/c - - - 0.05 0.06 0.06 0.02 - - - 0.00 - - - -

LOS / Delay - - - - - - - F / 63.1 - - B / 10.3 - - - -

v/c - - - - - - - 0.21 - - 0.01 - - - -

LOS / Delay - - - - - - - A / 6.6 - - - B / 10.7 - - - B / 11.5 B / 11.0

v/c - - - - - - - 0.03 - - - 0.65 - - - 0.68 0.68

LOS / Delay C / 32.6 D / 37.3 C / 27.2 D / 54.8 C / 20.7 D / 35.2 C / 20.6 D / 31.9 C / 23.1 C / 28.8 D / 36.7

v/c 0.24 0.42 0.39 0.92 0.07 0.76 0.09 0.76 0.65 0.78 0.83

LOS / Delay C / 25.8 C / 26.2 C / 31.6 C / 30.0 A / 8.1 A / 6.7 A / 7.5 B / 16.5 B / 12.9

v/c 0.04 0.12 0.53 0.53 0.45 0.65 0.09 0.78 0.72

LOS / Delay C / 33.7 B / 18.4 C / 25.3 C / 25.5 B / 14.7 C / 22.3 B / 15.2 B / 14.0 B / 14.3 C / 20.2

v/c 0.76 0.54 0.76 0.76 0.2 0.76 0.66 0.68 0.68 0.75

LOS / Delay A / 8.0 A / 4.2 A / 4.8 - - - B / 16.3 - - C / 21.9 B / 12.4

v/c 0.31 0.39 0.39 - - - 0.8 - - 0.23 0.67

LOS / Delay - - A / 8.3 - A / 3.9 A / 4.0 A / 4.6 B / 13.1 A / 7.8 A / 9.9 A / 7.1

v/c - - 0.86 - 0.51 0.51 0.51 0.2 0.20 0.20 0.86

LOS / Delay - - - C / 28.8 B / 13.2 B / 13.7 B / 13.6 - - B / 18.8 B / 19.4

v/c - - - 0.82 0.51 0.68 0.68 - - 0.14 0.56

LOS / Delay - A / 3.9 A / 4.0 A / 5.1 - - A / 9.5 B / 13.8 A / 8.3 A / 9.8 A / 7.8

v/c - 0.55 0.55 0.55 - - 0.85 0.21 0.21 0.21 0.86

Table 5.7 - Scenario 2 - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

3 Roberts Rd & Old Roberts Rd OWSC

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd OWSC

5
Alton Darby Creek Rd & 

Lampton Pond Dr

OWSC

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized
D / 41.5 A / 4.7 A / 5.2

0.47 0.55 0.6

Roundabout

7
Alton Darby Creek Rd & 

Pinefield Dr

Signalized
A / 3.3 A / 3.9

0.51 0.57

Roundabout

9
Alton Darby Creek Rd & 

School Entrance 2
OWSC

C / 15.5

0.02

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Signalized
E / 64.9 C / 30.5

0.92 0.78

10
Alton Darby Creek Rd & 

Meadows Way

OWSC
-

-

Roundabout

-

14 Roberts Rd & Frazell Rd

Signalized

-

Roundabout
1

B / 16.9

0.12 0.04 0.65 0.78

13
Alton Darby Creek Rd & 

Renner Rd
Signalized -

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

C / 26.2 C / 25.8 A / 6.4

15 Roberts Rd & Spindler Rd

Signalized

Roundabout
1

0.42

D / 38.5

-

11
Alton Darby Creek Rd & 

Roberts Rd
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

Table 5.7 - Scenario 2 - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

LOS / Delay D / 42.8 D / 49.8 C / 30.8 D / 43.7 D / 41.4 D / 49.6 C / 31.3 D / 43.1 C / 25.4 C / 34.4 B / 15.1 C / 28.4 C / 26.4 D / 36.3 C / 20.9 C / 31.7 D / 35.6

v/c 0.65 0.60 0.10 0.65 0.82 0.79 0.40 0.82 0.71 0.64 0.26 0.71 0.64 0.61 0.17 0.64 0.80

LOS / Delay A / 4.5 A / 4.9 A / 3.2 B / 10.4 A / 3.2 A / 9.4 - - - C / 22.4 C / 29.7 C / 27.0 A / 9.9

v/c 0.21 0.47 0.06 0.79 0.09 0.79 - - - 0.05 0.61 0.61 0.76

LOS / Delay D / 54.6 E / 73.6 C / 31.3 D / 44.2 E / 59.0 D / 52.5 D / 41.7 E / 55.9 E / 68.3 C / 32.7 B / 13.2 D / 39.8 D / 35.7 E / 56.5 D / 37.5 D / 53.7 D / 46.0

v/c 0.50 0.80 0.43 0.80 0.83 0.67 0.03 0.83 0.95 0.68 0.42 0.95 0.56 0.89 0.04 0.89 0.88

LOS / Delay A / 0.3 - - - - - - - B / 11.2 -

v/c 0.01 - - - - - - - 0.03 -

LOS / Delay - - - A / 7.1 - - - - A / 8.4 -

v/c - - - 0.03 - - - - 0.03 -

LOS / Delay - - - - - - - - - - - - - - - B / 10.2 -

v/c - - - - - - - - - - - - - - - 0.00 -

LOS / Delay - - - - - - - - - - - E / 37.6 - - - F / 83.2 -

v/c - - - - - - - - - - - 0.08 - - - 0.19 -

LOS / Delay - - - A / 7.2 - - - A / 6.8 - - - B / 10.9 - - - B / 12.5 B / 11.7

v/c - - - 0.02 - - - 0.02 - - - 0.66 - - - 0.71 0.71

LOS / Delay - - D / 30.1 - - - - - - -

v/c - - 0.05 - - - - - - -

C / 22.7

0.47 0.10

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

20
Alton Darby Connector & 

Future Rd B
OWSC

18
Renner Rd & Hilliard Rome 

Rd
Signalized

19 Roberts Rd & Future Rd B OWSC

23
Alton Darby Creek Rd & 

Residential Drive
OWSC

21
Roberts Rd & Commercial 

Driveway
OWSC

22
Alton Darby Creek Rd & 

Sherry Ln

TWSC

Roundabout

17 Renner Rd & Spindler Rd Signalized
A / 4.9
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

- - 50 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- 275 - - 175 -

AM Queue Length 50 25 50 50

PM Queue Length 75 25 25 25

- - - - - -

AM Queue Length - - 75 75

PM Queue Length - - 25 25

- 150 150 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- - - - 150 -

AM Queue Length 75 75 25 -

PM Queue Length 25 25 25 -

AM Queue Length

PM Queue Length

- - - - - 100 50 - - 125 - -

AM Queue Length 50 25 25

PM Queue Length 25 25 25

AM Queue Length

PM Queue Length

- - - - - - 100 - - 125 - -

AM Queue Length 25 25

PM Queue Length 25 25

AM Queue Length

PM Queue Length

- - - - - - - - - 100 - -

AM Queue Length - - - 25 - 25 - - - 25 - -

PM Queue Length - - - 25 - 25 - - - 25 - -

- - - - - - 100 - - 50 - -

AM Queue Length 25 - 25

PM Queue Length 25 25 -

- - - - - - - - - 50 - -

AM Queue Length - - 25 - -

PM Queue Length - - 25 - -

AM Queue Length

PM Queue Length

OWSC

10
Alton Darby Creek Rd & 

Meadows Way

Roundabout
12525

25

-

-

-

-

125

-

1 Walker Rd & Morris Rd OWSC

5
Alton Darby Creek Rd & 

Lampton Pond Dr
50

25
Roundabout

Signalized

Table 5.8 - Scenario 2 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

OWSC

Alton Darby Creek Rd & 

Muir Pkwy
OWSC

3 25

25

4

Roberts Rd & Old 

Roberts Rd
OWSC

2 Roberts Rd & Walker Rd Signalized

6
Alton Darby Creek Rd & 

Strider Ln

Roundabout

300

100

200

300

75

225

-

-

375

250

125

50

200

175

100

25

25

25 25

125

25 125 175

25 75 150

125

225

200

100

50

25 125

25

75

25 175 225

25

25
Roundabout

7
Alton Darby Creek Rd & 

Pinefield Dr

9
Alton Darby Creek Rd & 

School Entrance 2
TWSC

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Signalized

-

-

-

25

25

25

25

25

-

-

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

25 125 150
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

Table 5.8 - Scenario 2 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

100 - - 200 - - 100 - 150 120 - -

AM Queue Length 50 75 25 575 50 200

PM Queue Length 50 125 25 525 50 150

100 - - 150 - - 350 - - 100 - -

AM Queue Length 25 100 100 25

PM Queue Length 25 75 50 25

- 375 - 150 350 -

AM Queue Length 100 75 400 50 75 200

PM Queue Length 325 200 425 50 100 375

150 - - 100 - -

AM Queue Length 25 225 175 - 75 75

PM Queue Length 25 125 375 - 75 75

AM Queue Length - 150 50 50

PM Queue Length - 450 25 25

- - 150 - - -

AM Queue Length 25 - 125 125

PM Queue Length 75 300 75 75

AM Queue Length - 100 75 75

PM Queue Length - 425 25 25

200 - 260 375 - 240 150 - 325 250 - 140

AM Queue Length 100 250 100 275 75 25 75 150 200 150 200 -

PM Queue Length 125 150 50 275 300 150 225 400 100 150 350 75

150 - - 120 - 250 - - - 150 - -

AM Queue Length 25 25 150 25 125

PM Queue Length 25 25 600 25 100

75 - 300 475 - 250 550 - 400 325 - 225

AM Queue Length 50 300 150 125 100 25 175 225 125 125 375 -

PM Queue Length 150 250 100 300 300 25 475 425 75 100 425 -

- - - - - -

AM Queue Length 25 25 - - 25 25

PM Queue Length - - - - 25 25

- - - - - -

AM Queue Length - - 25 25

PM Queue Length - - 25 25

- - - - - - - - - - - -

AM Queue Length - - 25 25

PM Queue Length - - - -

-

-

Signalized

Signalized

50

25

OWSC

20
Alton Darby Connector & 

Future Rd B
OWSC

Signalized

Signalized

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

14 Roberts Rd & Frazell Rd

19
Roberts Rd & Future Rd 

B

18
Renner Rd & Hilliard 

Rome Rd

17 Renner Rd & Spindler Rd

16
Roberts Rd & Hilliard 

Rome Rd
Signalized

OWSC

Signalized

Roundabout

12
Alton Darby Creek Rd & 

Walker Rd

21
Roberts Rd & 

Commercial Driveway

Storage Length

50

25

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

25

Storage Length

Storage Length

25

25

Storage Length

400

200

25

25

250 400

350 475

25

25

450

325

25

25

25

725

11
Alton Darby Creek Rd & 

Roberts Rd

Signalized

Roundabout

15 Roberts Rd & Spindler Rd

700

425

450

150

250
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

Table 5.8 - Scenario 2 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

- - - - - - - - - - - -

AM Queue Length

PM Queue Length

AM Queue Length

PM Queue Length

- - - - - -

AM Queue Length 25 25

PM Queue Length 25 25

25

25

25

25

-

25

25 25 125

-

25

23
Alton Darby Creek Rd & 

Residential Drive
OWSC

OWSC

-

Storage Length

-

Storage Length

-

125

25 25 125 150
Roundabout

Alton Darby Creek Rd & 

Sherry Ln
22 -
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5.2.1 Walker Rd & Morris Rd 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.2.2 Roberts Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.2.3 Roberts Road & Old Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.2.4 Alton Darby Creek Road & Muir Parkway 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.2.5 Alton Darby Creek Road & Lampton Pond Drive 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing one-way stop control (or) a single-lane roundabout.      

5.2.6 Alton Darby Creek Road & Strider Lane 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with 2021 no-build (Scenario 1) conditions.     

5.2.7 Alton Darby Creek Road & Pinefield Drive 
A west leg will be added to this intersection when the Alton Darby Connector is constructed. A traffic signal 
is warranted at this location based on 2021 initial build traffic volumes. All movements and approaches are 
anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, with the following 
improvements:   

Signal option:  

 Eastbound approach: One shared left-turn/through/right-turn lane, and one inbound lane 

 Northbound approach: Addition of a left-turn lane 
Roundabout option:  

 Single-lane roundabout  

5.2.8 Alton Darby Creek Road & School Entrance 1 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.2.9 Alton Darby Creek Road & School Entrance 2 
A west leg will be constructed at this intersection when Phase 2A and 2B of the proposed development are 
substantially completed. All movements and approaches are anticipated to operate at acceptable LOS (E or 
better) in both the AM and PM peak hour, with two-way stop control.    
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5.2.10 Alton Darby Creek Road & Meadows Way 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with a single-lane roundabout.      

5.2.11 Alton Darby Creek Road & Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with 2021 no-build (Scenario 1) conditions.    

5.2.12 Alton Darby Creek Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2021 no-build (Scenario 1) conditions.    

5.2.13 Alton Darby Creek Road & Renner Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2021 no-build (Scenario 1) conditions.   

5.2.14 Roberts Road & Frazell Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2021 no-build (Scenario 1) conditions.   

5.2.15 Roberts Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2021 no-build (Scenario 1) conditions.   

5.2.16 Roberts Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing intersection geometrics and signal control.     

5.2.17 Renner Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection geometrics and signal control.    

5.2.18 Renner Road & Hilliard Rome Road 
The intersection is anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with 2021 no-build (Scenario 1) conditions. Westbound approach is anticipated to operate at LOS E (barely 
exceeding LOS D threshold) during the PM peak hour due to capacity constraints.    

5.2.19 Roberts Road & Future Road B 
This intersection will be constructed when the Future Road B connection is built, with at least one outbound 
lane and one inbound lane on the north leg (southbound approach). All movements and approaches are 
anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, with one-way stop 
control (Future Road B stopping for Roberts Road).     
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5.2.20 Alton Darby Connector & Future Road B 
This intersection will be constructed upon completion of the Alton Darby Connector and Future Road B. All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with the following opening year conditions:   

 Eastbound approach: One shared through/right-turn lane, and one inbound lane 

 Westbound approach: One shared left-turn/through lane, and one inbound lane 

 Northbound approach: One shared left-turn/right-turn lane, and one inbound lane 

 Stop sign control, with the Future Road B stopping for Alton Darby Connector 

5.2.21 Roberts Road & Commercial Drive 
This intersection will be constructed upon completion of the initial build phase of the proposed 
development. The north leg (southbound approach) will consist of at least one outbound lane and one 
inbound lane during the opening year 2021. All movements and approaches are anticipated to operate at 
acceptable LOS (D or better) in both the AM and PM peak hour, with one-way stop control (driveway 
stopping for Roberts Road).    

5.2.22 Alton Darby Creek Road & Sherry Lane 
A west leg will be constructed at this intersection upon completion of the initial build phase of the proposed 
development. All movements and approaches are anticipated to operate at acceptable LOS (E or better) in 
both the AM and PM peak hour, with the installation of a single-lane roundabout. 

5.2.23 Alton Darby Creek Road & Residential Drive 
This intersection will be constructed upon completion of Phase 4 of the proposed development. The west 
leg (eastbound approach) will consist of at least one outbound lane and one inbound lane during the opening 
year 2021. All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both 
the AM and PM peak hour, with one-way stop control (driveway stopping for Alton Darby Creek Road).  
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5.3 Scenario 3 – 2031 No-Build Traffic Volumes  
Scenario 3 volumes indicate the no-build scenario for the proposed development in the horizon year of 2031 
which includes the off-site Sugar Farm development and background traffic growth in the study area. The 
results summarized in this scenario are after making improvements to the existing network to achieve the 
desired level of service. Table 5.9 and Table 5.10 provide capacity analysis results for individual movement, 
approach and overall intersection at each study intersection. Table 5.11 summarizes the 95th percentile 
queue lengths for the AM and PM peak hour. 

  



Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - B / 12.9 A / 8.4 - - - - - -

v/c - - 0.10 0.03 - - - - - -

LOS / Delay C / 23.7 C / 23.3 C / 23.4 - - C / 21.3 A / 8.9 A / 3.7 A / 5.8 B / 17.7

v/c 0.38 0.31 0.38 - - 0.83 0.53 0.23 0.53 0.68

LOS / Delay A / 7.9 - - - - - - - B / 12.2 -

v/c 0.24 - - - - - - - 0.54 -

LOS / Delay - - C / 19.2 A / 9.2 - - - - - -

v/c - - 0.21 0.05 - - - - - -

LOS / Delay - - D / 37.9 - - A / 9.1 A / 3.2 A / 4.9 A / 4.9 B / 10.4

v/c - - 0.43 - - 0.76 0.09 0.51 0.51 0.72

LOS / Delay C / 23.3 B / 17.6 B / 18.7 A / 4.4 A / 4.4 A / 4.4 A / 10.0 A / 4.2 A / 4.3 A / 5.8

v/c 0.43 0.43 0.43 0.79 0.79 0.79 0.02 0.46 0.46 0.79

LOS / Delay - - - C / 30.8 C / 31.4 D / 42.5 A / 3.6 B / 12.0 A / 4.8 A / 7.6 B / 15.2

v/c - - - 0.01 0.09 0.79 0.0 0.76 0.11 0.56 0.77

LOS / Delay - - - A / 7.1 - - - C / 24.0 - - - B / 15.0 - - - B / 13.5 B / 15.9

v/c - - - 0.01 - - - 0.67 - - - 0.77 - - - 0.69 0.77

LOS / Delay - - D / 26.4 - - - B / 10.4 - - -

v/c - - 0.41 - - - 0.04 - - -

LOS / Delay - - B / 10.6 - - B / 13.9 - - B / 13.9 B / 13.7

v/c - - 0.23 - - 0.74 - - 0.74 0.74

LOS / Delay - - C / 21.1 - - - B / 10.3 - - -

v/c - - 0.13 - - - 0.02 - - -

LOS / Delay C / 19.6 A / 0.0 C / 19.6 - - - B / 10.4 - - -

v/c 0.01 0.0 0.01 - - - 0.02 - - -

LOS / Delay - - F / 128.5 - - - B / 11.3 - - -

v/c - - 0.70 - - - 0.01 - - -

LOS / Delay - - A / 8.8 - - B / 14.2 - - B / 13.1 B / 13.6

v/c - - 0.10 - - 0.76 - - 0.72 0.72

LOS / Delay D / 38.9 E / 66.5 D / 40.2 D / 52.3 D / 42.9 D / 46.5 B / 18.5 C / 34.4 C / 20.8 C / 31.1 C / 25.2 C / 25.3 B / 16.0 C / 24.0 D / 36.3

v/c 0.20 0.86 0.52 0.65 0.14 0.65 0.09 0.74 0.16 0.74 0.66 0.62 0.09 0.66 0.74

LOS / Delay B / 16.5 A / 10.0 A / 9.6 B / 10.9 C / 27.7 C / 20.8 C / 21.6 C / 22.5 B / 14.4 A / 6.7 A / 6.9 A / 6.9 B / 12.4 A / 5.4 A / 5.8 A / 7.0 B / 10.7

v/c 0.54 0.54 0.54 0.54 0.81 0.81 0.81 0.81 0.55 0.55 0.21 0.55 0.22 0.56 0.56 0.56 0.81

LOS / Delay C / 24.1 C / 24.6 D / 38.5 C / 34.8 B / 18.3 B / 11.1 B / 11.0 C / 24.2 B / 18.5

v/c 0.04 0.13 0.67 0.67 0.71 0.71 0.03 0.81 0.76

LOS / Delay C / 31.8 C / 20.7 C / 23.8 B / 18.0 A / 9.1 B / 16.0 B / 13.4 A / 5.4 A / 8.0 B / 13.8

v/c 0.48 0.39 0.48 0.75 0.17 0.75 0.70 0.51 0.70 0.69

LOS / Delay A / 4.9 B / 12.3 B / 11.4 - - A / 4.4 - - C / 24.3 B / 10.7

v/c 0.20 0.71 0.71 - - 0.44 - - 0.33 0.61

LOS / Delay - - A / 5.4 - A / 3.9 A / 4.0 A / 4.6 B / 12.1 - A / 6.8 A / 5.4

v/c - - 0.69 - 0.44 0.44 0.44 0.16 - 0.16 0.69

LOS / Delay - - A / 5.1 A / 7.8 A / 8.6 A / 8.5 - - C / 26.8 A / 9.9

v/c - - 0.76 0.18 0.36 0.36 - - 0.57 0.69

LOS / Delay - A / 3.9 A / 4.0 A / 4.9 - - A / 5.4 B / 16.5 B / 10.7 B / 12.5 A / 6.2

v/c - 0.67 0.67 0.67 - - 0.35 0.34 0.34 0.34 0.67

LOS / Delay C / 25.2 D / 46.8 C / 26.9 D / 38.8 E / 70.5 C / 28.7 C / 21.5 D / 46.3 B / 18.9 C / 26.4 C / 20.2 C / 22.9 C / 27.1 C / 27.9 B / 15.5 C / 27.0 C / 32.4

v/c 0.38 0.87 0.39 0.87 0.98 0.26 0.10 0.98 0.40 0.46 0.59 0.59 0.74 0.58 0.04 0.74 0.90

LOS / Delay A / 7.3 B / 18.6 A / 7.2 A / 9.3 A / 7.0 A / 8.8 - - - B / 12.4 C / 20.7 B / 18.3 B / 15.6

v/c 0.10 0.84 0.06 0.44 0.07 0.44 - - - 0.04 0.69 0.69 0.78

LOS / Delay D / 49.1 E / 55.1 D / 50.1 D / 51.2 D / 46.2 D / 44.0 D / 41.2 D / 44.8 D / 49.4 C / 23.9 B / 15.2 C / 25.6 C / 20.8 C / 34.6 C / 24.5 C / 32.8 D / 35.6

v/c 0.19 0.65 0.83 0.83 0.55 0.34 0.06 0.55 0.59 0.37 0.57 0.59 0.45 0.69 0.01 0.69 0.71

Roundabout

C / 24.4

0.13 0.05 0.59 0.81

A / 8.1

14 Roberts Rd & Frazell Rd

Roundabout
1

Signalized

15 Roberts Rd & Spindler Rd

Roundabout
1

Signalized

0.07

18
Renner Rd & Hilliard Rome 

Rd
Signalized

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

17 Renner Rd & Spindler Rd Signalized
B / 19.2 B / 12.5

0.84

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

C / 24.7 C / 24.9

11
Alton Darby Creek Rd & 

Roberts Rd

Signalized

Roundabout

E / 71.1

0.86

9
Alton Darby Creek Rd & 

School Entrance 2
OWSC

10
Alton Darby Creek Rd & 

Meadows Way

OWSC

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

7
Alton Darby Creek Rd & 

Pinefield Dr

OWSC

Roundabout

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized
D / 51.7 A / 7.7

0.79 0.56

Roundabout

B / 12.0

0.76

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Signalized

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

3 Roberts Rd & Old Roberts Rd OWSC

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd OWSC

Table 5.9 - Scenario 3 - Capacity Analysis Results Summary (AM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - B / 10.1 A / 7.6 - - - - - -

v/c - - 0.04 0.02 - - - - - -

LOS / Delay B / 16.9 B / 15.1 B / 16.1 - - B / 10.3 A / 4.0 A / 4.1 A / 4.1 B / 10.3

v/c 0.43 0.08 0.43 - - 0.38 0.15 0.15 0.15 0.36

LOS / Delay A / 7.6 - - - - - - - A / 9.5 -

v/c 0.16 - - - - - - - 0.26 -

LOS / Delay - - D / 27.1 B / 12.5 - - - - - -

v/c - - 0.26 0.17 - - - - - -

LOS / Delay - - D / 41.6 - - A / 4.1 A / 3.0 A / 6.3 A / 6.0 A / 6.4

v/c - - 0.14 - - 0.57 0.25 0.72 0.72 0.68

LOS / Delay B / 15.4 B / 10.1 B / 10.8 A / 5.3 A / 5.3 A / 5.3 A / 9.6 A / 4.0 A / 4.5 A / 5.0

v/c 0.12 0.12 0.12 0.69 0.69 0.69 0.10 0.68 0.68 0.68

LOS / Delay - - - D / 37.1 D / 37.2 D / 40.5 A / 1.9 A / 6.2 A / 3.9 A / 6.6 A / 8.2

v/c - - - 0.01 0.03 0.52 0.0 0.65 0.24 0.69 0.67

LOS / Delay - - - A / 8.9 - - - A / 8.8 - - - B / 15.5 - - - C / 23.1 B / 19.0

v/c - - - 0.01 - - - 0.20 - - - 0.77 - - - 0.88 0.88

LOS / Delay - - C / 19.3 - - - B / 10.5 - - -

v/c - - 0.17 - - - 0.08 - - -

LOS / Delay - - A / 7.8 - - B / 13.9 - - B / 16.4 B / 15.0

v/c - - 0.09 - - 0.74 - - 0.80 0.80

LOS / Delay - - C / 19.0 - - - B/ 10.0 - - -

v/c - - 0.09 - - - 0.01 - - -

LOS / Delay C / 20.0 C / 16.5 C / 18.9 - - - A / 9.9 - - -

v/c 0.06 0.02 0.06 - - - 0.0 - - -

LOS / Delay - - F / 119.7 - - - B / 10.9 - - -

v/c - - 0.40 - - - 0.01 - - -

LOS / Delay - - A / 7.4 - - B / 13.0 - - B / 15.0 B / 14.0

v/c - - 0.04 - - 0.73 - - 0.77 0.77

LOS / Delay D / 42.2 D / 52.8 D / 44.7 D / 53.6 D / 46.6 D / 48.4 B / 17.2 C / 26.7 B / 17.3 C / 24.6 B / 17.8 C / 22.7 B / 11.8 C / 21.2 C / 30.6

v/c 0.19 0.60 0.59 0.60 0.13 0.60 0.04 0.64 0.14 0.64 0.58 0.69 0.03 0.69 0.69

LOS / Delay B / 15.3 A / 8.5 A / 8.8 B / 10.0 B / 19.5 B / 12.4 B / 12.9 B / 14.6 B / 12.1 A / 5.1 A / 5.9 A / 5.3 B / 12.2 A / 5.2 A / 5.4 A / 6.8 A / 8.3

v/c 0.35 0.35 0.35 0.35 0.67 0.67 0.67 0.67 0.45 0.45 0.17 0.45 0.23 0.57 0.57 0.57 0.67

LOS / Delay C / 26.9 C / 27.4 C / 31.2 C / 30.1 B / 17.2 B / 10.1 A / 8.3 C / 21.6 B / 16.6

v/c 0.03 0.12 0.48 0.48 0.64 0.70 0.11 0.85 0.77

LOS / Delay D / 43.5 C / 20.4 C / 31.1 C / 25.8 B / 14.4 C / 22.2 C/ 21.7 B / 15.0 B / 16.8 C / 22.7

v/c 0.85 0.57 0.85 0.79 0.23 0.79 0.77 0.73 0.77 0.82

LOS / Delay A / 6.9 B / 10.2 A / 9.7 - - A / 4.5 - - C / 24.5 A / 8.5

v/c 0.25 0.52 0.52 - - 0.72 - - 0.25 0.59

LOS / Delay - - A / 5.8 - A / 3.9 A / 3.9 A / 5.3 B / 16.8 B / 10.8 B / 12.3 A / 6.1

v/c - - 0.51 - 0.73 0.73 0.73 0.22 0.22 0.22 0.73

LOS / Delay - - A / 3.3 A / 4.9 B / 10.5 A / 9.3 - - C / 24.7 A / 8.9

v/c - - 0.59 0.33 0.65 0.65 - - 0.28 0.57

LOS / Delay - A / 3.9 A / 4.0 A / 4.8 - - A / 5.6 B / 12.6 A / 7.1 A / 8.6 A / 5.5

v/c - 0.59 0.59 0.59 - - 0.70 0.18 0.18 0.18 0.70

LOS / Delay D / 42.4 D / 49.2 C / 29.7 D / 43.0 D / 45.1 D / 49.1 C / 30.9 D / 43.7 C / 28.3 D / 36.9 B / 16.2 C / 30.7 C / 30.3 D / 38.9 C / 21.8 C / 34.4 D / 37.0

v/c 0.66 0.60 0.10 0.66 0.86 0.78 0.42 0.86 0.74 0.70 0.29 0.74 0.70 0.67 0.18 0.70 0.84

LOS / Delay A / 6.1 A / 5.4 A / 3.5 B / 12.9 A / 3.5 B / 11.5 - - - C / 22.2 C / 31.4 C / 28.1 B / 11.6

v/c 0.29 0.49 0.07 0.84 0.10 0.84 - - - 0.05 0.66 0.66 0.80

LOS / Delay E / 63.8 E / 61.8 C / 34.5 D / 44.9 E / 56.1 D / 49.4 D / 39.8 D / 53.1 E / 70.2 C / 31.5 B / 11.6 D / 39.1 D / 39.8 E / 57.3 D / 36.7 D / 54.7 D / 45.7

v/c 0.63 0.67 0.49 0.67 0.82 0.64 0.04 0.82 0.97 0.69 0.47 0.97 0.64 0.9 0.05 0.9 0.87

15 Roberts Rd & Spindler Rd

Roundabout
1

Signalized

Signalized

14 Roberts Rd & Frazell Rd

Roundabout
1

C / 22.1

0.12 0.03 0.70 0.85

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

C / 27.4 C / 26.9 A / 8.4

0.10

18
Renner Rd & Hilliard Rome 

Rd
Signalized

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

17 Renner Rd & Spindler Rd Signalized
A / 5.4 C / 22.5

0.49

11
Alton Darby Creek Rd & 

Roberts Rd

Signalized

Roundabout

E / 55.8

0.60

9
Alton Darby Creek Rd & 

School Entrance 2
OWSC

10
Alton Darby Creek Rd & 

Meadows Way

OWSC

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Roundabout

7
Alton Darby Creek Rd & 

Pinefield Dr

OWSC

Roundabout

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized
D / 42.8 A / 6.8

0.52 0.69

Roundabout

A / 6.2

0.65

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Signalized

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

3 Roberts Rd & Old Roberts Rd OWSC

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd OWSC

Table 5.10 - Scenario 3 - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

- - 50 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 - - 25 -

- 275 - - 175 -

AM Queue Length 75 25 50 75

PM Queue Length 100 25 25 50

- - - - - -

AM Queue Length - - 75 75

PM Queue Length - - 25 25

- 150 150 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- - - - 150 -

AM Queue Length 100 100 25 250

PM Queue Length 50 50 25 425

AM Queue Length 100 100 25 125

PM Queue Length 25 25 25 275

- - - - - 100 50 - - 125 - -

AM Queue Length 50 - 25

PM Queue Length 25 25 25

AM Queue Length

PM Queue Length

- - - - - - 100 - - 125 - -

AM Queue Length - 25

PM Queue Length - 25

AM Queue Length

PM Queue Length

- - - - - - - - - 100 - -

AM Queue Length - - - 25 - 25 - - - 25 - -

PM Queue Length - - - 25 - 25 - - - 25 - -

- - - 50 - - 100 - - 100 - -

AM Queue Length - - - 25 - 25 - - - 25 - -

PM Queue Length - - - 25 - 25 - - - - - -

575

250

475 250

325

Table 5.11 - Scenario 3 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

25

25

Storage Length

1 Walker Rd & Morris Rd OWSC

400

125

3
Roberts Rd & Old 

Roberts Rd
OWSC

Storage Length

Storage Length

2 Roberts Rd & Walker Rd Signalized

Signalized

Storage Length

Storage Length

4
Alton Darby Creek Rd & 

Muir Pkwy
OWSC

5
Alton Darby Creek Rd & 

Lampton Pond Dr
350

200

25 175

Roundabout

Roundabout
- 125 200 150

- 25 200

6
Alton Darby Creek Rd & 

Strider Ln

Signalized

Storage Length

25 75 375 450

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

- 25 - -

Roundabout
- 25 175 175

7
Alton Darby Creek Rd & 

Pinefield Dr

OWSC - 50 - -

25 175 250

Storage Length

Storage Length

-

9
Alton Darby Creek Rd & 

School Entrance 2
OWSC

Storage Length
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

- - - - 50 -

AM Queue Length 75 75 25 -

PM Queue Length 25 25 25 -

AM Queue Length 25 25

PM Queue Length 25 25

100 200 - 200 100 - 150 120 - 150

AM Queue Length 50 125 275 75 25 600 75 125 525 50

PM Queue Length 50 150 225 75 25 550 75 125 725 25

AM Queue Length 50 50

PM Queue Length 25 50

100 - - 150 - - 350 - - 100 - -

AM Queue Length 25 125 200 25

PM Queue Length 25 75 125 25

- 375 - 150 350 -

AM Queue Length 100 100 475 50 150 225

PM Queue Length 400 225 425 50 150 400

150 - - -

AM Queue Length 25 375 100 100

PM Queue Length 25 225 75 75

AM Queue Length - 200 25 25

PM Queue Length - 100 25 25

- - 150 - - -

AM Queue Length 25 150 175 175

PM Queue Length 50 325 75 75

AM Queue Length - 75 50 50

PM Queue Length - 200 25 25

200 - 260 375 - 240 150 - 325 250 - 140

AM Queue Length 100 250 100 275 75 25 75 175 225 200 225 25

PM Queue Length 125 150 50 300 300 175 275 425 125 175 375 75

150 - - 120 - 250 - - - 150 - -

AM Queue Length 25 25 150 25 150

PM Queue Length 25 25 675 25 100

75 - 225 475 - 200 550 - 400 325 - 200

AM Queue Length 50 150 200 125 125 25 175 225 125 125 400 -

PM Queue Length 150 150 100 300 300 - 500 450 100 100 425 -

Westbound Northbound Southbound

200 175

175 200

-

-

350 150 150

50 200 100 150

11
Alton Darby Creek Rd & 

Roberts Rd

Signalized

Roundabout
100

375

200

-Storage Length

300 450

50 25 375 550

12
Alton Darby Creek Rd & 

Walker Rd
Signalized 50 25

Storage Length

75

5014 Roberts Rd & Frazell Rd

Signalized

-

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

Storage Length

25

25

Storage Length

Roundabout

Roundabout

Storage Length

50

2515 Roberts Rd & Spindler Rd

Signalized

18
Renner Rd & Hilliard 

Rome Rd
Signalized

Storage Length

Storage Length

Storage Length

25

25

450 25 25

225 25 25

16
Roberts Rd & Hilliard 

Rome Rd

Parameter
Eastbound

Signalized

17 Renner Rd & Spindler Rd Signalized

10
Alton Darby Creek Rd & 

Meadows Way

OWSC

Roundabout

Table 5.11 - Scenario 3 - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour

Storage Length
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5.3.1 Walker Rd & Morris Rd 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.3.2 Roberts Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.3.3 Roberts Road & Old Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.3.4 Alton Darby Creek Road & Muir Parkway 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.3.5 Alton Darby Creek Road & Lampton Pond Drive 
A traffic signal is warranted at this location based on 2031 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the installation of a traffic signal (or) a single-lane roundabout with southbound left-turn lane.      

5.3.6 Alton Darby Creek Road & Strider Lane 
A traffic signal is warranted at this location based on 2031 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the installation of a traffic signal and the addition of a northbound left-turn lane (or) a single-lane 
roundabout.    

5.3.7 Alton Darby Creek Road & Pinefield Drive 
A traffic signal is warranted at this location based on 2031 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with existing one-way stop control (or) a single-lane roundabout.    

5.3.8 Alton Darby Creek Road & School Entrance 1 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.3.9 Alton Darby Creek Road & School Entrance 2 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.3.10 Alton Darby Creek Road & Meadows Way 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with the installation of a single-lane roundabout.   
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5.3.11 Alton Darby Creek Road & Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing signal control and the addition of a right-turn lane on all approaches except 
eastbound approach (or) a single-lane roundabout with a northbound right-turn lane and a southbound left-
turn lane (2 circulating lanes southbound).     

5.3.12 Alton Darby Creek Road & Walker Road 
An east leg is anticipated to be constructed when the Sugar Farms development is built-out (2019). All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with existing signal control and the following improvements:  

 Eastbound approach: Addition of a left-turn lane 

 Westbound approach: One left-turn lane, one shared through/right-turn lane and one inbound lane 

 Southbound approach: Addition of a left-turn lane   

5.3.13 Alton Darby Creek Road & Renner Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing signal control and the addition of a northbound right-turn lane.  

5.3.14 Roberts Road & Frazell Road 
A traffic signal is warranted at this location based on 2031 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with the installation of a traffic signal and the addition of an eastbound left-turn lane (or) a single-lane 
roundabout.    

5.3.15 Roberts Road & Spindler Road 
A traffic signal is warranted at this location based on 2031 no-build traffic volumes. All movements and 
approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with the installation of a traffic signal and the addition of a westbound left-turn lane (or) a single-lane 
roundabout.    

Under the signal option, both intersections (#14 and 15) are to be operated by a single traffic controller, 
while under the roundabout option, a dog-bone roundabout should be installed to accommodate the offset 
intersections and limit right-of-way impacts.  

5.3.16 Roberts Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing intersection geometrics and signal control (optimized phase splits). No further improvements 
identified for movements with LOS E due to right-of-way constraints. 

5.3.17 Renner Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection geometrics and signal control.    
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5.3.18 Renner Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing signal control and the following improvements:  

 Eastbound approach: Addition of a shared left-turn/through lane, and a right-turn lane (dual) 

 Westbound approach: Addition of a right-turn lane 

 Northbound approach: Addition of a left-turn lane (dual) 

 Southbound approach: Addition of a right-turn lane   
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5.4 Scenario 4A – 2031 Full-Build Traffic Volumes – Network Scenario A 
Scenario 4A volumes indicate the full build-out of the proposed development in 2031 under Network 
Scenario A. The results summarized in this scenario are after making improvements to the 2031 no-build 
network (Scenario 3) to achieve the desired level of service. Table 5.12 and Table 5.13 provide capacity 
analysis results for individual movement, approach and overall intersection at each study intersection. Table 
5.14 summarizes the 95th percentile queue lengths for the AM and PM peak hour. 

  



Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - B / 13.3 A / 8.5 - - - - - -

v/c - - 0.11 0.03 - - - - - -

LOS / Delay C / 24.3 C / 24.1 C / 24.1 - - C / 25.0 B / 11.5 A / 3.7 A / 7.3 B / 19.7

v/c 0.38 0.33 0.38 - - 0.86 0.61 0.23 0.61 0.71

LOS / Delay A / 8.2 - - - - - - - B / 12.8 -

v/c 0.29 - - - - - - - 0.57 -

LOS / Delay - - C / 22.0 A / 9.4 - - - - - -

v/c - - 0.22 0.05 - - - - - -

LOS / Delay - - D / 39.1 - - B / 10.6 A / 3.7 A / 5.2 A / 5.2 B / 11.3

v/c - - 0.50 - - 0.80 0.11 0.53 0.53 0.76

LOS / Delay C / 28.4 C / 22.7 C / 23.9 A / 4.5 A / 4.5 A / 4.5 A / 10.0 A / 4.2 A / 4.3 A / 6.3

v/c 0.49 0.49 0.49 0.83 0.83 0.83 0.02 0.49 0.49 0.83

LOS / Delay - - - C / 30.7 C / 31.3 D / 43.6 A / 3.6 B / 14.1 A / 5.5 A / 8.0 B / 16.4

v/c - - - 0.01 0.09 0.80 0.0 0.81 0.13 0.58 0.81

LOS / Delay B / 14.8 A / 8.6 A / 8.7 B / 10.7 C / 28.7 C / 22.1 C / 22.5 C / 25.9 B / 10.3 A / 3.9 A / 4.1 A / 3.9 B / 10.9 A / 4.8 A / 4.8 A / 5.0 A / 7.6

v/c 0.01 0.01 0.01 0.01 0.62 0.62 0.62 0.62 0.74 0.74 0.74 0.74 0.02 0.53 0.53 0.53 0.74

LOS / Delay - - - D / 36.4 - - - D / 38.6 A / 2.4 A / 7.9 A / 3.1 A / 7.1 B / 10.1

v/c - - - 0.25 - - - 0.47 0.02 0.70 0.09 0.67 0.67

LOS / Delay B / 18.4 B / 11.6 B / 12.0 B / 15.6 B / 18.4 B / 11.7 B / 12.5 B / 15.4 B / 10.8 A / 4.1 A / 4.8 A / 4.1 B / 10.8 A / 4.1 A / 4.5 A / 4.3 A / 5.2

v/c 0.12 0.12 0.12 0.12 0.23 0.23 0.23 0.23 0.72 0.72 0.72 0.72 0.71 0.71 0.71 0.71 0.72

LOS / Delay - - D / 25.5 - - - B / 10.7 - - -

v/c - - 0.16 - - - 0.02 - - -

LOS / Delay - - - F / 68.1 F / 412.3 F / 291.2 B / 11.8 - - - B / 10.5 - - - -

v/c - - - 0.28 0.26 0.26 0.01 - - - 0.02 - - - -

LOS / Delay B / 18.3 B / 11.5 B / 12.0 B / 12.6 B / 17.5 B / 10.9 B / 11.2 B / 14.9 B / 10.2 A / 3.5 A / 4.0 A / 3.6 B / 10.0 A / 3.4 A / 3.7 A / 3.5 A / 3.7

v/c 0.04 0.04 0.04 0.04 0.01 0.01 0.01 0.01 0.72 0.72 0.72 0.72 0.71 0.71 0.71 0.71 0.72

LOS / Delay D / 38.2 D / 37.3 - - - D / 38.1 A / 2.5 A / 5.9 A / 1.7 A / 5.8 A / 1.7 A / 5.5 A / 7.5

v/c 0.25 0.25 - - - 0.21 0.13 0.68 0.02 0.67 0.04 0.67 0.64

LOS / Delay B / 18.6 B / 12.0 B / 12.5 B / 15.1 B / 15.8 A / 9.7 A / 9.8 B / 12.2 B / 10.1 A / 4.0 A / 4.1 A / 4.3 B / 10.3 A / 3.9 A / 4.1 A / 4.0 A / 4.7

v/c 0.14 0.14 0.14 0.14 0.09 0.09 0.09 0.09 0.04 0.60 0.60 0.60 0.60 0.60 0.05 0.60 0.60

LOS / Delay D / 36.0 E / 67.6 D / 40.0 E / 59.4 C / 33.1 D / 45.5 D / 37.8 D / 40.4 C / 23.5 D / 48.3 C / 25.5 D / 41.8 E / 78.5 D / 37.1 C / 21.4 D / 45.1 D / 45.3

v/c 0.27 0.87 0.03 0.87 0.46 0.61 0.14 0.61 0.29 0.87 0.18 0.87 0.96 0.77 0.12 0.96 0.91

LOS / Delay B / 15.1 A / 8.5 A / 7.9 A / 9.5 B / 15.8 A / 8.8 B / 10.1 B / 10.6 B / 17.4 B / 10.2 A / 7.9 B / 10.3 B / 12.9 A / 7.1 A / 7.5 A / 8.6 A / 9.6

v/c 0.52 0.52 0.09 0.52 0.49 0.49 0.37 0.49 0.66 0.66 0.23 0.66 0.29 0.64 0.64 0.64 0.66

LOS / Delay C / 25.8 C / 26.4 D / 43.3 D / 38.6 C / 25.0 B / 12.9 B / 10.1 C / 24.6 B / 19.9

v/c 0.04 0.13 0.71 0.71 0.77 0.77 0.03 0.84 0.80

LOS / Delay C / 34.4 C / 21.0 C / 24.6 C / 21.8 B / 10.2 B / 19.3 C / 22.9 A / 5.4 B / 11.3 B / 16.6

v/c 0.50 0.43 0.50 0.81 0.18 0.81 0.77 0.52 0.77 0.76

LOS / Delay A / 4.9 B / 13.9 B / 12.7 A / 4.4 A / 1.8 A / 4.2 - - C / 26.6 B / 11.6

v/c 0.21 0.76 0.76 0.42 0.03 0.42 - - 0.34 0.65

LOS / Delay - - A / 5.7 - A / 3.9 A / 4.0 A / 4.6 B / 12.4 A / 7.1 A / 9.1 A / 5.6

v/c - - 0.76 - 0.47 0.47 0.47 0.17 0.17 0.17 0.76

LOS / Delay - - A / 5.9 A / 9.2 A / 8.7 A / 8.7 - - C / 32.3 B / 11.1

v/c - - 0.80 0.21 0.38 0.38 - - 0.64 0.74

LOS / Delay - A / 3.9 A / 4.2 A / 4.8 - - A / 5.5 B / 17.9 B / 12.1 B / 14.0 A / 6.4

v/c - 0.73 0.73 0.73 - - 0.38 0.38 0.38 0.38 0.73

LOS / Delay C / 25.2 D / 52.2 C / 27.1 D / 42.0 E / 70.5 C / 28.7 C / 21.6 D / 45.9 D / 40.6 C / 26.4 C / 20.2 C / 25.4 C / 28.4 C / 28.2 B / 15.6 C / 27.6 C / 34.2

v/c 0.41 0.92 0.43 0.92 0.98 0.27 0.10 0.98 0.48 0.46 0.59 0.59 0.75 0.59 0.04 0.75 0.90

D / 36.7

0.03

F / 109.4

0.05

0.68

A / 6.0

0.13 0.05

C / 25.9 A / 8.2

0.62

3 Roberts Rd & Old Roberts Rd OWSC

OWSC

Signalized

Signalized

4
Alton Darby Creek Rd & Muir 

Pkwy

Roundabout

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Alton Darby Creek Rd & 

Strider Ln
6

1 Walker Rd & Morris Rd OWSC

Southbound

Table 5.12 - Scenario 4A - Capacity Analysis Results Summary (AM)

Intersection
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound

0.58

A / 7.9

0.70 0.67

A / 7.2

B / 14.1

0.81

2 Roberts Rd & Walker Rd Signalized

D / 53.4

0.80

14 Roberts Rd & Frazell Rd

Roundabout
1

15 Roberts Rd & Spindler Rd

Roundabout
1

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Roundabout

9
Alton Darby Creek Rd & 

School Entrance 2
Roundabout

Signalized

Roundabout

Alton Darby Creek Rd & 

Pinefield Dr
7

OWSC

A / 8.1

0.84

C / 24.8

13

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

16
Roberts Rd & Hilliard Rome 

Rd

C / 26.4

Signalized

Roundabout

Alton Darby Creek Rd & 

Meadows Way

Signalized

Signalized

Roundabout

Signalized

Signalized

Alton Darby Creek Rd & 

Renner Rd
Signalized

11
Alton Darby Creek Rd & 

Roberts Rd

10
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay A / 7.2 C / 21.1 A / 7.2 A / 9.3 A / 7.0 A / 8.8 - - - B / 12.8 C / 21.0 B / 19.1 B / 17.0

v/c 0.10 0.88 0.06 0.45 0.07 0.45 - - - 0.05 0.70 0.70 0.81

LOS / Delay D / 49.3 E / 57.0 D / 48.5 D / 50.5 D / 45.8 D / 43.9 D / 41.0 D / 44.5 D / 47.7 C / 24.1 B / 15.3 C / 25.6 C / 22.0 D / 36.6 C / 25.6 C / 34.8 D / 36.1

v/c 0.2 0.69 0.83 0.83 0.54 0.35 0.06 0.54 0.57 0.37 0.57 0.57 0.47 0.72 0.01 0.72 0.73

LOS / Delay A / 0.2 - - - - - - - C / 20.1 -

v/c 0.01 - - - - - - - 0.21 -

LOS / Delay - - - A / 6.6 - - - - A / 8.5 -

v/c - - - 0.01 - - - - 0.05 -

LOS / Delay A / 3.9 A / 4.9 A / 3.9 A / 5.2 B / 15.3 B / 15.3 B / 16.5 B / 16.2 A / 6.1

v/c 0.05 0.38 0.06 0.45 0.01 0.02 0.26 0.26 0.41

LOS / Delay - - - A / 6.4 - - - A / 6.4 - - - A / 4.6 - - - A / 4.9 A / 6.2

v/c - - - 0.35 - - - 0.38 - - - 0.03 - - - 0.08 0.38

LOS / Delay - - - F / - - - - F / - A / 0.2 - - - A / 0.1 - - - -

v/c - - - - - - - - 0.0 - - - 0.0 - - - -

LOS / Delay B / 18.4 B / 11.6 B / 12.0 B / 12.8 B / 18.3 B / 11.6 B / 12.0 B / 15.1 B / 10.0 A / 3.3 A / 3.7 A / 3.4 B / 10.1 A / 3.4 A / 3.8 A / 3.4 A / 3.6

v/c 0.05 0.05 0.05 0.05 0.02 0.02 0.02 0.02 0.72 0.72 0.72 0.72 0.71 0.71 0.71 0.71 0.72

LOS / Delay - - F / 88.5 A / 0.1 - - - - - -

v/c - - 0.29 0.00 - - - - - -

LOS / Delay B / 16.8 B / 10.5 B / 12.6 B / 10.0 A / 3.3 A / 3.4 A / 3.3 A / 3.6 A / 3.3 A / 3.4

v/c 0.03 0.03 0.03 0.73 0.73 0.73 0.66 0.66 0.66 0.73

Northbound Southbound

Table 5.12 - Scenario 4A - Capacity Analysis Results Summary (AM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound

0.02

B / 15.3A / 5.0

0.38 0.45

A / 5.3 B / 15.3

0.02

23
Alton Darby Creek Rd & 

Residential Drive

Roundabout

22
Alton Darby Creek Rd & 

Sherry Ln

TWSC

OWSC

Roundabout

21
Roberts Rd & Commercial 

Driveway

Signalized

Roundabout

20
Alton Darby Connector & 

Future Rd B
OWSC

18
Renner Rd & Hilliard Rome 

Rd
Signalized

19 Roberts Rd & Future Rd B OWSC

Intersection
Westbound

17
B / 12.9

0.070.88

C / 21.9
Renner Rd & Spindler Rd Signalized
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - B / 10.4 A / 7.7 - - - - - -

v/c - - 0.04 0.03 - - - - - -

LOS / Delay B / 16.7 B / 14.8 B / 15.8 - - B / 11.1 A / 4.4 A / 4.4 A / 4.4 B / 10.7

v/c 0.44 0.10 0.44 - - 0.41 0.19 0.15 0.19 0.39

LOS / Delay A / 7.7 - - - - - - - B / 10.2 -

v/c 0.20 - - - - - - - 0.36 -

LOS / Delay - - D / 33.7 B / 13.7 - - - - - -

v/c - - 0.32 0.19 - - - - - -

LOS / Delay - - D / 42.7 - - A / 5.0 A / 3.9 A / 8.7 A / 8.3 A / 7.9

v/c - - 0.14 - - 0.65 0.31 0.81 0.81 0.76

LOS / Delay B / 17.3 B / 12.0 B / 12.7 A / 5.7 A / 5.7 A / 5.7 A / 9.6 A / 4.0 A / 4.5 A / 5.2

v/c 0.15 0.15 0.15 0.79 0.79 0.79 0.10 0.76 0.76 0.79

LOS / Delay - - - D / 36.9 D / 37.0 D / 40.6 A / 2.0 A / 8.4 A / 5.8 A / 9.1 B / 10.3

v/c - - - 0.01 0.03 0.54 0.0 0.75 0.32 0.78 0.76

LOS / Delay B / 17.6 B / 11.5 B / 11.6 B / 13.6 B / 17.4 B / 10.7 B / 11.2 B / 14.8 B / 11.2 A / 4.8 A / 5.0 A / 4.9 B / 10.4 A / 4.4 A / 4.4 A / 4.8 A / 5.3

v/c 0.01 0.01 0.01 0.01 0.22 0.22 0.22 0.22 0.79 0.79 0.79 0.79 0.07 0.71 0.71 0.71 0.79

LOS / Delay - - - D / 40.5 - - - D / 40.6 A / 2.0 A / 6.0 A / 3.0 A / 7.0 A / 7.7

v/c - - - 0.20 - - - 0.20 0.07 0.70 0.19 0.75 0.71

LOS / Delay C / 22.4 B / 15.6 B / 16.1 C / 20.1 B / 18.6 B / 11.9 B / 12.2 B / 14.0 B / 11.2 A / 4.5 A / 4.8 A / 4.6 B / 10.8 A / 4.0 A / 4.4 A / 4.4 A / 4.4

v/c 0.07 0.07 0.07 0.07 0.12 0.12 0.12 0.12 0.79 0.79 0.79 0.79 0.84 0.84 0.84 0.84 0.84

LOS / Delay - - D / 25.3 - - - B / 10.8 - - -

v/c - - 0.13 - - - 0.01 - - -

LOS / Delay - - - F F F C / 15.5 - - - B / 10.6 - - - -

v/c - - - > 1.0 > 1.0 > 1.0 0.02 - - - 0.00 - - - -

LOS / Delay C / 21.2 B / 14.4 B / 14.9 B / 16.9 B / 19.0 B / 12.3 B / 12.7 B / 16.8 A / 10.0 A / 3.3 A / 3.7 A / 3.3 B / 10.4 A / 3.7 A / 4.1 A / 3.7 A / 3.7

v/c 0.01 0.01 0.01 0.01 0.04 0.04 0.04 0.04 0.73 0.73 0.73 0.73 0.81 0.81 0.81 0.81 0.81

LOS / Delay D / 44.8 D / 38.8 - - - C / 33.2 B / 13.2 B / 10.4 A / 3.3 A / 9.6 A / 3.5 A / 8.6 B / 12.9

v/c 0.68 0.68 - - - 0.08 0.56 0.73 0.03 0.72 0.13 0.72 0.72

LOS / Delay B / 14.2 A / 8.3 A / 8.3 B / 11.1 B / 13.4 A / 7.5 A / 7.4 B / 11.3 B / 10.8 A / 4.8 A / 4.7 A / 5.6 B / 10.9 A / 5.0 A / 4.9 A / 5.0 A / 6.0

v/c 0.41 0.41 0.41 0.41 0.03 0.03 0.03 0.03 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.43 0.43

LOS / Delay D / 46.1 D / 54.5 D / 42.7 D / 48.8 D / 42.0 E / 68.3 D / 43.1 D / 53.5 C / 32.1 D / 41.2 C / 23.5 D / 36.5 D / 37.5 D / 41.9 B / 19.5 D / 38.8 D / 43.2

v/c 0.67 0.72 0.15 0.72 0.61 0.86 0.19 0.86 0.66 0.79 0.11 0.79 0.82 0.86 0.06 0.86 0.86

LOS / Delay B / 16.9 B / 10.1 A / 9.5 B / 11.6 C / 23.0 B / 15.9 B / 15.5 B / 17.2 B / 18.8 B / 11.8 A / 7.7 B / 12.2 B / 14.3 B / 12.7 B / 12.9 B / 13.1 B / 13.5

v/c 0.58 0.58 0.36 0.58 0.67 0.67 0.55 0.67 0.71 0.71 0.21 0.71 0.36 0.77 0.77 0.77 0.77

LOS / Delay C / 30.9 C / 31.4 D / 39.2 D / 36.9 D / 43.2 B / 15.8 A / 7.8 C / 25.7 C / 21.5

v/c 0.04 0.13 0.56 0.56 0.84 0.84 0.15 0.91 0.85

LOS / Delay E / 56.2 C / 25.0 D / 38.1 D / 37.3 B / 16.8 C / 31.3 D / 49.9 B / 16.2 C / 25.5 C / 31.0

v/c 0.91 0.73 0.91 0.89 0.27 0.89 0.91 0.79 0.91 0.94

LOS / Delay B / 12.9 B / 13.4 B / 13.3 A / 6.1 A / 0.1 A / 5.7 - - C / 28.3 B / 10.8

v/c 0.45 0.63 0.63 0.82 0.04 0.82 - - 0.21 0.66

LOS / Delay - - A / 6.5 - A / 3.9 A / 3.9 A / 5.1 C / 21.4 B / 15.1 B / 16.5 A / 6.4

v/c - - 0.66 - 0.88 0.88 0.88 0.30 0.30 0.30 0.88

LOS / Delay - - A / 4.4 A / 9.2 B / 17.2 B / 15.8 - - C / 30.9 B / 13.0

v/c - - 0.70 0.46 0.80 0.80 - - 0.30 0.68

LOS / Delay - A / 3.9 A / 4.0 A / 4.8 - - A / 9.4 B / 13.9 A / 8.4 B / 10.0 A / 7.4

v/c - 0.71 0.71 0.71 - - 0.87 0.21 0.21 0.21 0.87

LOS / Delay D / 48.1 D / 44.5 C / 29.0 D / 41.5 D / 48.3 D / 50.6 C / 29.6 D / 45.4 D / 53.9 D / 38.7 B / 18.7 D / 38.2 D / 35.3 D / 40.5 C / 23.0 D / 36.2 D / 40.3

v/c 0.78 0.54 0.27 0.78 0.88 0.84 0.39 0.88 0.72 0.72 0.32 0.72 0.75 0.69 0.23 0.75 0.85

F

> 1.0

A / 8.4

0.75

15 Roberts Rd & Spindler Rd

Roundabout
1

7
Alton Darby Creek Rd & 

Pinefield Dr

Signalized

Roundabout

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

1 Walker Rd & Morris Rd OWSC

3 Roberts Rd & Old Roberts Rd OWSC

2 Roberts Rd & Walker Rd Signalized

Table 5.13 - Scenario 4A - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Signalized

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized

Roundabout

0.78

A / 9.4

0.70 0.75

A / 7.2

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

10
Alton Darby Creek Rd & 

Meadows Way

Signalized

Roundabout

Signalized

Roundabout

11
Alton Darby Creek Rd & 

Roberts Rd

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

Signalized

9
Alton Darby Creek Rd & 

School Entrance 2
Roundabout

D / 43.1

0.54

A / 6.0

14 Roberts Rd & Frazell Rd

Roundabout
1

Signalized

OWSC

0.91

C / 26.2C / 31.5

0.13 0.03

C / 30.9 B / 10.1

0.79

C / 33.3

0.10 0.73

A / 10.0
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay A / 8.2 A / 6.0 A / 3.5 B / 18.2 A / 3.5 B / 16.2 - - - C / 22.2 C / 31.4 C / 28.2 B / 14.3

v/c 0.37 0.55 0.08 0.91 0.10 0.91 - - - 0.05 0.66 0.66 0.86

LOS / Delay E / 65.7 E / 62.8 C / 34.0 D / 44.8 E / 55.3 D / 50.8 D / 39.7 D / 52.8 E / 76.9 C / 32.9 B / 12.1 D / 41.4 D / 42.2 E / 69.3 D / 38.1 E / 65.3 D / 49.6

v/c 0.65 0.69 0.52 0.69 0.82 0.68 0.04 0.82 0.99 0.71 0.47 0.99 0.67 0.97 0.05 0.97 0.90

LOS / Delay A / 0.2 - - - - - - - B / 13.9 -

v/c 0.00 - - - - - - - 0.07 -

LOS / Delay - - - A / 7.1 - - - - A / 8.4 -

v/c - - - 0.03 - - - - 0.03 -

LOS / Delay A / 9.4 B / 10.4 B / 10.2 B / 13.6 B / 10.0 B / 10.1 B / 15.1 B / 14.3 B / 12.7

v/c 0.12 0.36 0.27 0.67 0.07 0.09 0.62 0.62 0.65

LOS / Delay - - - A / 7.6 - - - A / 8.0 - - - A / 7.0 - - - A / 8.5 A / 7.9

v/c - - - 0.33 - - - 0.49 - - - 0.21 - - - 0.38 0.49

LOS / Delay - - - F - - - F A / 1.0 - - - - - - - -

v/c - - - > 1.0 - - - > 1.0 0.02 - - - - - - - -

LOS / Delay B / 13.4 A / 7.4 A / 7.6 A / 8.9 B / 13.1 A / 7.2 A / 7.4 A / 9.7 A / 9.9 A / 3.9 A / 3.8 A / 4.0 A / 10.0 A / 4.0 A / 3.9 A / 4.0 A / 4.0

v/c 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.36 0.36 0.36 0.36 0.38 0.38 0.38 0.38 0.38

LOS / Delay - - F A / 0.6 - - - - - -

v/c - - > 1.0 0.01 - - - - - -

LOS / Delay C / 23.8 B / 17.5 C / 21.1 B / 10.0 A / 3.3 A / 3.4 A / 3.5 A / 3.8 A / 3.5 A / 3.5

v/c 0.02 0.02 0.02 0.76 0.76 0.76 0.85 0.85 0.85 0.85

20
Alton Darby Connector & 

Future Rd B
OWSC

18
Renner Rd & Hilliard Rome 

Rd
Signalized

19 Roberts Rd & Future Rd B OWSC

17 Renner Rd & Spindler Rd Signalized

23
Alton Darby Creek Rd & 

Residential Drive

OWSC

21
Roberts Rd & Commercial 

Driveway

Signalized

Roundabout

22
Alton Darby Creek Rd & 

Sherry Ln

TWSC

Roundabout

A / 10.5

Roundabout

Table 5.13 - Scenario 4A - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

0.36 0.67

B / 14.4 B / 10.1

0.09 0.04

A / 9.9

A / 5.9

0.55 0.14

C / 22.7
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

- - 50 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- 275 - - 175 -

AM Queue Length 75 25 75 75

PM Queue Length 100 50 25 50

- - - - - -

AM Queue Length - - 100 100

PM Queue Length - - 50 50

- 150 150 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- - - - 150 -

AM Queue Length 100 100 25 250

PM Queue Length 50 50 25 650

AM Queue Length 125 125 25 125

PM Queue Length 25 25 25 425

- - - - - 100 50 - - 125 - -

AM Queue Length 50 25 25

PM Queue Length 25 25 50

AM Queue Length 25

PM Queue Length 25

- - - - - - 100 - - 125 - -

AM Queue Length 25 25

PM Queue Length 25 25

AM Queue Length

PM Queue Length

- - - - - - - - - 100 - -

AM Queue Length - - - 25 - 25 - - - 25 - -

PM Queue Length - - - 25 - 25 - - - 25 - -

- - - - - - 100 - - 50 - -

AM Queue Length

PM Queue Length

1 Walker Rd & Morris Rd OWSC

Table 5.14 - Scenario 4A - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Roundabout

Signalized

Roberts Rd & Old 

Roberts Rd
OWSC

2 Roberts Rd & Walker Rd Signalized

Alton Darby Creek Rd & 

Muir Pkwy
OWSC

3 25

25

4

475

6

450

125

25

75

50 400 500

650

325

550

550

25

25 350

275 275

450

275

650

275

200

75

375

50 275 275

25 325 500

175 300 125

275300

42550

25 50

25

25

25

25

25

25

9
Alton Darby Creek Rd & 

School Entrance 2
Roundabout

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Signalized

Alton Darby Creek Rd & 

Strider Ln

Roundabout

Signalized

25

Roundabout

7
Alton Darby Creek Rd & 

Pinefield Dr

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

150 - - - - - 100 - - 50 - 100

AM Queue Length 50 25 25 300 25

PM Queue Length 125 125 25 450 25

AM Queue Length 25 25

PM Queue Length 25 25

100 - 100 200 - 200 100 - 150 120 - 150

AM Queue Length 75 425 - 100 300 50 50 725 75 325 625 50

PM Queue Length 150 300 75 150 400 75 125 625 50 250 800 25

AM Queue Length 25 75 50 50

PM Queue Length 50 125 50 75

100 - - 150 - - 350 - - 100 - -

AM Queue Length 25 150 225 25

PM Queue Length 25 75 200 25

- 375 - 150 350 -

AM Queue Length 100 125 600 50 250 250

PM Queue Length 400 325 600 75 300 525

150 - - 100 - -

AM Queue Length 25 450 75 25 100 100

PM Queue Length 25 300 50 - 75 75

AM Queue Length - 275 25 25

PM Queue Length - 175 50 50

- - 150 - - -

AM Queue Length 25 - 225 225

PM Queue Length 50 500 100 100

AM Queue Length - 75 75 75

PM Queue Length - 450 25 25

200 - 260 375 - 240 150 - 325 250 - 140

AM Queue Length 100 300 125 275 75 25 75 175 225 175 225 25

PM Queue Length 175 175 100 300 350 150 200 400 150 225 400 100

Signalized

Signalized

Signalized

10
Alton Darby Creek Rd & 

Meadows Way

Roundabout

Parameter
Eastbound Westbound Northbound Southbound

50

25 300

25 25

25

200 150

47550

150

125

200

Table 5.14 - Scenario 4A - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour

Signalized

Signalized

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

14 Roberts Rd & Frazell Rd

50 32525

Roundabout

15 Roberts Rd & Spindler Rd

25

25

50

50

25

16
Roberts Rd & Hilliard 

Rome Rd
Signalized

Roundabout

12
Alton Darby Creek Rd & 

Walker Rd

11
Alton Darby Creek Rd & 

Roberts Rd

Roundabout

175

500

600 850

25

100

125

25

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

Storage Length

225

225

275

200

325

25

25
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

150 - - 120 - 250 - - - 150 - -

AM Queue Length 25 25 175 25 150

PM Queue Length 50 25 750 25 100

75 - 225 475 - 200 550 - 400 325 - 225

AM Queue Length 50 150 225 125 125 25 175 225 125 125 425 -

PM Queue Length 150 150 125 300 325 - 550 475 100 125 475 -

- - - - - -

AM Queue Length 25 25 - - 25 25

PM Queue Length - - - - 25 25

- - - - - -

AM Queue Length - - 25 25

PM Queue Length - - 25 25

100 - - 150 - - 100 - - 175 - -

AM Queue Length 25 25 25 25

PM Queue Length 25 75 25 150

AM Queue Length

PM Queue Length

- - - - - - - - - - - -

AM Queue Length

PM Queue Length

- - - - - -

AM Queue Length 25 25

PM Queue Length 25 25

Table 5.14 - Scenario 4A - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

25

Storage Length

25

25

25

50

25 75

50 25

25

325

475

350

425

23
Alton Darby Creek Rd & 

Residential Drive
Roundabout

22
Alton Darby Creek Rd & 

Sherry Ln
Roundabout

Signalized

20
Alton Darby Connector & 

Future Rd B
OWSC

21
Roberts Rd & 

Commercial Driveway

Roundabout

19
Roberts Rd & Future Rd 

B

18
Renner Rd & Hilliard 

Rome Rd

17 Renner Rd & Spindler Rd

OWSC

Signalized

Signalized 25

50

575

Storage Length

25

25

Storage Length

550

100 25

125

125

225

25

25

200

Storage Length

Storage Length

500

250

25

25

300

25

50

25

Storage Length

Storage Length

Page 64



  

 

2017.02133                                                                                                   Page 65 

5.4.1 Walker Rd & Morris Rd 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.4.2 Roberts Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.4.3 Roberts Road & Old Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.4.4 Alton Darby Creek Road & Muir Parkway 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.4.5 Alton Darby Creek Road & Lampton Pond Drive 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with 2031 no-build (Scenario 3) conditions.      

5.4.6 Alton Darby Creek Road & Strider Lane 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with traffic signal control (or) a single-lane roundabout with southbound left-turn lane.      

5.4.7 Alton Darby Creek Road & Pinefield Drive 
A west leg will be added to this intersection when the Alton Darby Connector is constructed. All movements 
and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the following improvements:   

Signal option:  

 Eastbound approach: One shared left-turn/through/right-turn lane, and one inbound lane 

 Northbound approach: Addition of a left-turn lane 
Roundabout option:  

 Single-lane roundabout  

5.4.8 Alton Darby Creek Road & School Entrance 1 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.4.9 Alton Darby Creek Road & School Entrance 2 
A west leg will be constructed at this intersection when Phase 2A and 2B of the proposed development are 
substantially completed. All movements and approaches are anticipated to operate at acceptable LOS (E or 
better) in both the AM and PM peak hour, with the installation of a single-lane roundabout.     
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5.4.10 Alton Darby Creek Road & Meadows Way 
A traffic signal is warranted at this location based on 2031 full-build traffic volumes in network A. A west leg 
will be constructed at this intersection upon full-build out of the proposed development. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the following improvements:   

Signal option:  

 Eastbound approach: One left-turn lane, one shared through/right-turn lane, and one inbound lane 

 Northbound approach: Addition of a left-turn lane 

 Southbound approach: Addition of a right-turn lane 
Roundabout option: Proposed configuration 

 Eastbound approach: One shared left-turn/through/right-turn lane, and one inbound lane 

 Westbound approach: One shared left-turn/through/right-turn lane 

 Northbound approach: One left-turn lane, and one shared through/right-turn lane 

 Southbound approach: One shared left-turn/through lane, and one right-turn lane  

5.4.11 Alton Darby Creek Road & Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with the following improvements:     

Signal option:  

 Eastbound approach: Addition of a right-turn lane  
Roundabout option: Proposed configuration 

 Eastbound approach: One shared left-turn/through lane, and one right-turn lane 

 Westbound approach: One shared left-turn/through lane, and one right-turn lane  

 Northbound approach: One shared left-turn/through lane, and one right-turn lane 

 Southbound approach: One left-turn lane, and one shared through/right-turn lane   

5.4.12 Alton Darby Creek Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2031 no-build (Scenario 3) conditions.  

5.4.13 Alton Darby Creek Road & Renner Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2031 no-build (Scenario 3) conditions.    

5.4.14 Roberts Road & Frazell Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with traffic signal control and the addition of a westbound right-turn lane (or) a single-
lane roundabout.    

5.4.15 Roberts Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with traffic signal control (or) a single-lane roundabout.    
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Under the signal option, both intersections (#14 and 15) are to be operated by a single traffic controller, 
while under the roundabout option, a dog-bone roundabout should be installed to accommodate the offset 
intersections and limit right-of-way impacts.  

5.4.16 Roberts Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing signal control and the addition of a northbound left-turn lane (dual). No further improvements 
identified for movements with LOS E due to right-of-way constraints.    

5.4.17 Renner Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.    

5.4.18 Renner Road & Hilliard Rome Road 
The intersection is anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with 2031 no-build (Scenario 3) conditions. Southbound approach is anticipated to operate at LOS E during 
the PM peak hour due to capacity constraints. No further improvements identified due to right-of-way 
constraints.  

5.4.19 Roberts Road & Future Road B 
This intersection will be constructed when the Future Road B connection is built, with at least one outbound 
lane and one inbound lane on the north leg (southbound approach). All movements and approaches are 
anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, with one-way stop 
control (Future Road B stopping for Roberts Road).     

5.4.20 Alton Darby Connector & Future Road B 
This intersection will be constructed upon completion of the Alton Darby Connector and Future Road B. All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with the proposed intersection conditions, as follows:   

 Eastbound approach: One shared through/right-turn lane, and one inbound lane 

 Westbound approach: One shared left-turn/through lane, and one inbound lane 

 Northbound approach: One shared left-turn/right-turn lane, and one inbound lane 

 Stop sign control, with the Future Road B stopping for Alton Darby Connector 
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5.4.21 Roberts Road & Commercial Drive 
This intersection will consist of a four-legged configuration when the proposed development is fully built-
out. A traffic signal is warranted at this location based on the 2031 full-build traffic volumes. All movements 
and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak 
hour, with the proposed horizon year conditions:  

Signal option:  

 Eastbound approach: Addition of a left-turn lane 

 Westbound approach: Addition of a left-turn lane 

 Northbound approach: One left-turn lane, one shared through/right-turn lane and one inbound lane 

 Southbound approach: One left-turn lane, one shared through/right-turn lane and one inbound lane 
Roundabout option:  

 Single-lane roundabout  

5.4.22 Alton Darby Creek Road & Sherry Lane 
A west leg will be constructed at this intersection upon completion of the initial build phase of the proposed 
development. All movements and approaches are anticipated to operate at acceptable LOS (E or better) in 
both the AM and PM peak hour, with the installation of a single-lane roundabout. 

5.4.23 Alton Darby Creek Road & Residential Drive 
This intersection will be constructed upon completion of Phase 4 of the proposed development. All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with the installation of a single-lane roundabout.     
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5.5 Scenario 4B – 2031 Full-Build Traffic Volumes – Network Scenario B 
Scenario 4B volumes indicate the full build-out of the proposed development in 2031 under Network 
Scenario B. The results summarized in this scenario are after making improvements to the 2031 no-build 
network (Scenario 3) to achieve the desired level of service. Table 5.15 and Table 5.16 provide capacity 
analysis results for individual movement, approach and overall intersection at each study intersection. Table 
5.17 summarizes the 95th percentile queue lengths for the AM and PM peak hour. 

  



Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - - B / 14.1 - - - C / 15.1 - - - - - - - - -

v/c - - - 0.12 - - - 0.06 - - - - - - - - -

LOS / Delay C / 24.0 C / 23.7 C / 23.8 - - C / 23.8 B / 10.5 A / 3.7 A / 6.7 B / 19.0

v/c 0.38 0.32 0.38 - - 0.85 0.58 0.23 0.58 0.70

LOS / Delay A / 8.1 - - - - - - - B / 12.6 -

v/c 0.28 - - - - - - - 0.56 -

LOS / Delay - - C / 23.8 A / 9.4 - - - - - -

v/c - - 0.27 0.05 - - - - - -

LOS / Delay - - D / 38.9 - - B / 10.2 A / 3.6 A / 5.2 A / 5.1 B / 11.1

v/c - - 0.48 - - 0.79 0.11 0.53 0.53 0.75

LOS / Delay C / 27.4 C / 21.6 C / 22.8 A / 4.5 A / 4.5 A / 4.5 A / 10.0 A / 4.2 A / 4.3 A / 6.2

v/c 0.48 0.48 0.48 0.82 0.82 0.82 0.02 0.48 0.48 0.82

LOS / Delay - - - C / 30.7 C / 31.3 D / 43.6 A / 3.6 B / 13.7 A / 5.3 A / 8.0 B / 16.2

v/c - - - 0.01 0.09 0.80 0.0 0.80 0.13 0.58 0.80

LOS / Delay B / 14.7 A / 8.6 A / 8.7 B / 10.7 C / 27.7 C / 21.1 C / 21.5 C / 24.9 B / 10.3 A / 3.8 A / 4.1 A / 3.9 B / 10.9 A / 4.8 A / 4.8 A / 5.0 A / 7.5

v/c 0.01 0.01 0.01 0.01 0.60 0.60 0.60 0.60 0.73 0.73 0.73 0.73 0.02 0.53 0.53 0.53 0.73

LOS / Delay - - - D / 35.9 - - - D / 38.6 A / 2.5 A / 7.9 A / 3.1 A / 7.1 A / 10.0

v/c - - - 0.19 - - - 0.47 0.02 0.70 0.09 0.67 0.67

LOS / Delay B / 18.2 B / 11.5 B / 11.9 B / 14.9 B / 18.2 B / 11.5 B / 12.3 B / 15.3 B / 10.7 A / 4.0 A / 4.6 A / 4.0 B / 10.9 A / 4.1 A / 4.5 A / 4.3 A / 5.1

v/c 0.11 0.11 0.11 0.11 0.22 0.22 0.22 0.22 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71

LOS / Delay - - C / 24.8 - - - B / 10.5 - - -

v/c - - 0.16 - - - 0.02 - - -

LOS / Delay - - - F / 66.7 F / 400.4 F / 283.1 B / 11.7 - - - B / 10.5 - - - -

v/c - - - 0.28 0.26 0.26 0.01 - - - 0.02 - - - -

LOS / Delay B / 18.3 B / 11.5 B / 12.0 B / 12.6 B / 17.5 B / 10.8 B / 11.2 B / 14.9 B / 10.2 A / 3.5 A / 4.0 A / 3.6 B / 10.0 A / 3.4 A / 3.7 A / 3.5 A / 3.7

v/c 0.04 0.04 0.04 0.04 0.01 0.01 0.01 0.01 0.72 0.72 0.72 0.72 0.71 0.71 0.71 0.71 0.72

LOS / Delay D / 38.2 D / 37.4 - - - D / 38.1 A / 2.5 A / 5.8 A / 1.7 A / 5.8 A / 1.7 A / 5.5 A / 7.5

v/c 0.26 0.26 - - - 0.21 0.13 0.68 0.02 0.67 0.04 0.67 0.64

LOS / Delay B / 18.5 B / 12.0 B / 12.4 B / 15.1 B / 15.8 A / 9.7 A / 9.8 B / 12.2 B / 10.1 A / 4.0 A / 4.1 A / 4.3 B / 10.3 A / 3.9 A / 4.2 A / 4.0 A / 4.7

v/c 0.14 0.14 0.14 0.14 0.09 0.09 0.09 0.09 0.04 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60

LOS / Delay D / 35.9 E / 67.6 D / 40.0 E / 59.6 C / 33.1 D / 45.5 D / 37.8 D / 40.4 C / 23.5 D / 48.3 C / 25.5 D / 41.8 E / 78.5 D / 37.1 C / 21.3 D / 45.2 D / 45.3

v/c 0.26 0.87 0.03 0.87 0.46 0.61 0.14 0.61 0.29 0.87 0.18 0.87 0.96 0.77 0.11 0.96 0.91

LOS / Delay B / 15.0 A / 8.5 A / 7.9 A / 9.5 B / 15.7 A / 8.7 A / 10.0 B / 10.5 B / 17.3 B / 10.0 A / 7.8 B / 10.2 B / 12.9 A / 7.1 A / 7.4 A / 8.6 A / 9.6

v/c 0.52 0.52 0.09 0.52 0.49 0.49 0.37 0.49 0.66 0.66 0.23 0.66 0.28 0.63 0.63 0.63 0.66

LOS / Delay C / 25.8 C / 26.4 D / 43.3 D / 38.6 C / 25.0 B / 12.9 B / 10.1 C / 24.6 B / 19.9

v/c 0.04 0.13 0.71 0.71 0.77 0.77 0.03 0.84 0.80

LOS / Delay C / 34.4 C / 21.0 C / 24.6 C / 21.8 B / 10.2 B / 19.3 C / 22.9 A / 5.4 B / 11.3 B / 16.6

v/c 0.50 0.43 0.50 0.81 0.18 0.81 0.77 0.52 0.77 0.76

LOS / Delay A / 4.9 B / 13.9 B / 12.7 A / 4.4 A / 1.8 A / 4.2 - - C / 26.6 B / 11.6

v/c 0.21 0.76 0.76 0.42 0.03 0.42 - - 0.34 0.65

LOS / Delay - - A / 5.7 - A / 3.9 A / 4.0 A / 4.6 B / 12.4 A / 7.1 A / 9.1 A / 5.6

v/c - - 0.76 - 0.47 0.47 0.47 0.17 0.17 0.17 0.76

LOS / Delay - - A / 5.9 A / 9.2 A / 8.7 A / 8.7 - - C / 32.3 B / 11.1

v/c - - 0.80 0.21 0.38 0.38 - - 0.64 0.74

LOS / Delay - A / 3.9 A / 4.0 A / 4.8 - - A / 5.5 B / 17.9 B / 12.1 B / 14.0 A / 6.4

v/c - 0.73 0.73 0.73 - - 0.38 0.38 0.38 0.38 0.73

LOS / Delay C / 25.2 D / 52.2 C / 27.1 D / 42.0 E / 70.5 C / 28.7 C / 21.6 D / 45.9 D / 40.6 C / 26.4 C / 20.2 C / 25.4 C / 28.4 C / 28.2 B / 15.6 C / 27.6 C / 34.2

v/c 0.41 0.92 0.43 0.92 0.98 0.27 0.10 0.98 0.48 0.46 0.59 0.59 0.75 0.59 0.04 0.75 0.90

F / 107.2

0.05

Roberts Rd & Spindler Rd

Roundabout
1

Signalized

A / 8.2

0.62

Alton Darby Creek Rd & 

Roberts Rd
Roundabout

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

Signalized

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

15

14

6
Alton Darby Creek Rd & 

Strider Ln

Signalized

Roundabout

7
Alton Darby Creek Rd & 

Pinefield Dr

Signalized

Roundabout

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Roberts Rd & Frazell Rd

OWSC

10
Alton Darby Creek Rd & 

Meadows Way

Signalized

Roundabout

Signalized

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

11

9
Alton Darby Creek Rd & 

School Entrance 2
Roundabout

Roundabout
1

3 Roberts Rd & Old Roberts Rd OWSC

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Signalized

Roundabout

Table 5.15 - Scenario 4B - Capacity Analysis Results Summary (AM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

2 Roberts Rd & Walker Rd Signalized

1 Walker Rd & Morris Rd TWSC

D / 53.4

0.80

A / 8.0

0.58

A / 7.9

0.70 0.67

A / 7.2

B / 13.7

0.80

C / 25.9

0.05

D / 36.7

0.03

A / 6.0

0.68

0.84

C / 24.8C / 26.4

0.13
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay A / 7.2 C / 21.1 A / 7.2 A / 9.3 A / 7.0 A / 8.8 - - - B / 12.8 C / 21.0 B / 19.1 B / 17.0

v/c 0.10 0.88 0.06 0.45 0.07 0.45 - - - 0.05 0.70 0.70 0.81

LOS / Delay D / 49.3 E / 57.0 D / 48.5 D / 36.7 D / 45.8 D / 43.9 D / 41.0 D / 44.5 D / 47.7 C / 24.1 B / 15.3 C / 25.6 C / 22.0 D / 36.6 C / 25.6 C / 34.8 D / 36.1

v/c 0.2 0.69 0.83 0.83 0.54 0.35 0.06 0.54 0.57 0.37 0.57 0.57 0.47 0.72 0.01 0.72 0.73

LOS / Delay A / 0.1 - - - - - - - C / 19.6 -

v/c 0.0 - - - - - - - 0.18 -

LOS / Delay - - - A / 3.1 - - - - A / 8.6 -

v/c - - - 0.0 - - - - 0.04 -

LOS / Delay A / 3.8 A / 4.9 A / 3.9 A / 5.2 B / 15.5 B / 15.5 B / 16.7 B / 16.5 A / 6.0

v/c 0.03 0.38 0.06 0.44 0.01 0.02 0.26 0.26 0.41

LOS / Delay - - - A / 6.3 - - - A / 6.3 - - - A / 4.6 - - - A / 4.8 A / 6.2

v/c - - - 0.34 - - - 0.38 - - - 0.03 - - - 0.07 0.38

LOS / Delay - - - F / - - - - F / - A / 0.2 - - - A / 0.1 - - - -

v/c - - - 0.59 - - - > 1.0 0.0 - - - 0.0 - - - -

LOS / Delay B / 18.4 B / 11.6 B / 12.0 B / 12.8 B / 18.3 B / 11.6 B / 12.0 B / 15.1 B / 10.0 A / 3.3 A / 3.7 A / 3.4 B / 10.1 A / 3.4 A / 3.8 A / 3.4 A / 3.6

v/c 0.05 0.05 0.05 0.05 0.02 0.02 0.02 0.02 0.72 0.72 0.72 0.72 0.71 0.71 0.71 0.71 0.72

LOS / Delay - - F / 91.1 A / 0.1 - - - - - -

v/c - - 0.27 0.00 - - - - - -

LOS / Delay B / 16.7 B / 10.4 B / 12.8 B / 10.0 A / 3.3 A / 3.3 A / 3.3 A / 3.6 A / 3.3 A / 3.4

v/c 0.02 0.02 0.02 0.72 0.72 0.72 0.65 0.65 0.65 0.72

LOS / Delay - - A / 8.4 - - A / 6.1 - - - -

v/c - - 0.01 - - 0.01 - - - -

Intersection

23
Alton Darby Creek Rd & 

Residential Drive

OWSC

Roundabout

24
Alton Darby Connector & 

Morris Rd
OWSC

19 Roberts Rd & Future Rd B OWSC

20
Alton Darby Connector & 

Future Rd B
OWSC

21
Roberts Rd & Commercial 

Driveway

Signalized

Roundabout

22
Alton Darby Creek Rd & 

Sherry Ln

TWSC

Roundabout

B / 15.4

0.01

17 Renner Rd & Spindler Rd Signalized

18
Renner Rd & Hilliard Rome 

Rd
Signalized

Intersection  Control Type Parameter
Eastbound Westbound Northbound

B / 15.5

0.02

A / 5.3

0.44

A / 5.0

0.38

Southbound

Table 5.15 - Scenario 4B - Capacity Analysis Results Summary (AM)
Int. 

ID

0.88

C / 21.9 B / 12.9

0.07
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay - - - B / 10.8 - - - B / 10.1 - - - - - - - - -

v/c - - - 0.05 - - - 0.02 - - - - - - - - -

LOS / Delay B / 16.5 B / 14.7 B / 15.7 - - B / 11.1 A / 4.4 A / 4.4 A / 4.4 B / 10.7

v/c 0.44 0.10 0.44 - - 0.41 0.18 0.15 0.18 0.39

LOS / Delay A / 7.7 - - - - - - - B / 10.1 -

v/c 0.19 - - - - - - - 0.35 -

LOS / Delay - - D / 33.4 B / 13.6 - - - - - -

v/c - - 0.32 0.19 - - - - - -

LOS / Delay - - D / 42.7 - - A / 4.9 A / 3.9 A / 8.5 A / 8.1 A / 7.8

v/c - - 0.14 - - 0.65 0.30 0.81 0.81 0.76

LOS / Delay B / 17.2 B / 11.9 B / 12.6 A / 5.7 A / 5.7 A / 5.7 A / 9.6 A / 4.0 A / 4.5 A / 5.2

v/c 0.15 0.15 0.15 0.78 0.78 0.78 0.10 0.76 0.76 0.78

LOS / Delay - - - D / 36.9 D / 37.0 D / 40.6 A / 2.0 A / 8.3 A / 5.7 A / 9.0 B / 10.2

v/c - - - 0.01 0.03 0.54 0.0 0.75 0.32 0.78 0.75

LOS / Delay B / 17.5 B / 11.4 B / 11.5 B / 13.5 B / 17.3 B / 10.6 B / 11.1 B / 14.8 B / 11.2 A / 4.8 A / 5.0 A / 4.8 B / 10.4 A / 4.4 A / 4.4 A / 4.8 A / 5.3

v/c 0.01 0.01 0.01 0.01 0.22 0.22 0.22 0.22 0.79 0.79 0.79 0.79 0.07 0.70 0.70 0.70 0.79

LOS / Delay - - - D / 40.4 - - - D / 40.7 A / 2.1 A / 6.0 A / 2.9 A / 6.8 A / 7.6

v/c - - - 0.16 - - - 0.20 0.08 0.70 0.18 0.75 0.71

LOS / Delay C / 22.3 B / 15.5 B / 16.0 B / 19.4 B / 18.5 B / 11.9 B / 12.2 B / 13.9 B / 11.1 A / 4.4 A / 4.8 A / 4.6 B / 10.9 A / 4.1 A / 4.5 A / 4.4 A / 4.9

v/c 0.07 0.07 0.07 0.07 0.12 0.12 0.12 0.12 0.79 0.79 0.79 0.79 0.84 0.84 0.84 0.84 0.84

LOS / Delay - - D / 25.4 - - - B / 10.8 - - -

v/c - - 0.13 - - - 0.01 - - -

LOS / Delay - - - F F F C / 15.5 - - - B / 10.6 - - - -

v/c - - - > 1.0 > 1.0 > 1.0 0.02 - - - 0.00 - - - -

LOS / Delay C / 21.3 B / 14.5 B / 14.9 B / 17.0 B / 19.1 B / 12.4 B / 12.7 B / 16.8 A / 10.0 A / 3.3 A / 3.7 A / 3.3 B / 10.4 A / 3.7 A / 4.1 A / 3.7 A / 3.7

v/c 0.01 0.01 0.01 0.01 0.04 0.04 0.04 0.04 0.74 0.74 0.74 0.74 0.81 0.81 0.81 0.81 0.81

LOS / Delay D / 45.5 D / 39.2 - - - C / 33.1 B / 13.3 B / 10.5 A / 3.3 A / 9.7 A / 3.5 A / 8.7 B / 13.0

v/c 0.69 0.69 - - - 0.08 0.56 0.73 0.03 0.72 0.13 0.72 0.73

LOS / Delay C / 26.2 B / 19.6 C / 20.1 C / 23.0 B / 16.2 B / 10.1 B / 10.2 B / 14.1 B / 10.9 A / 4.8 A / 4.9 A / 5.6 B / 11.0 A / 4.7 A / 4.8 A / 4.7 A / 7.2

v/c 0.58 0.58 0.58 0.58 0.04 0.04 0.04 0.04 0.14 0.66 0.66 0.66 0.65 0.65 0.17 0.65 0.66

LOS / Delay D / 45.7 D / 54.5 D / 42.7 D / 48.8 D / 42.0 E / 68.3 D / 43.1 D / 53.5 C / 32.1 D / 41.2 C / 23.5 D / 36.5 D / 37.5 D / 41.9 B / 19.5 D / 38.8 D / 43.2

v/c 0.67 0.72 0.15 0.72 0.61 0.86 0.19 0.86 0.66 0.79 0.11 0.79 0.82 0.86 0.06 0.86 0.86

LOS / Delay B / 16.8 B / 10.1 A / 9.5 B / 11.5 C / 22.9 B / 15.8 B / 15.5 B / 17.2 B / 18.8 B / 11.7 A / 7.7 B / 12.1 B / 14.3 B / 12.7 B / 12.9 B / 13.1 B / 13.5

v/c 0.58 0.58 0.36 0.58 0.67 0.67 0.55 0.67 0.71 0.71 0.21 0.71 0.36 0.77 0.77 0.77 0.77

LOS / Delay C / 31.1 C / 31.6 D / 39.5 D / 37.2 D / 42.0 B / 15.6 A / 7.9 C / 25.8 C / 21.5

v/c 0.04 0.13 0.57 0.57 0.83 0.83 0.15 0.91 0.85

LOS / Delay E / 56.2 C / 25.0 D / 38.1 D / 37.3 B / 16.8 C / 31.3 D / 49.9 B / 16.2 C / 25.5 C / 31.0

v/c 0.91 0.73 0.91 0.89 0.27 0.89 0.91 0.79 0.91 0.94

LOS / Delay B / 12.9 B / 13.4 B / 13.3 A / 6.1 A / 0.1 A / 5.7 - - C / 28.3 B / 10.8

v/c 0.45 0.63 0.63 0.82 0.04 0.82 - - 0.21 0.66

LOS / Delay - - A / 6.5 - A / 3.9 A / 3.9 A / 5.1 C / 21.4 B / 15.1 B / 16.5 A / 6.4

v/c - - 0.66 - 0.88 0.88 0.88 0.30 0.30 0.30 0.88

LOS / Delay - - A / 4.4 A / 9.2 B / 17.2 B / 15.8 - - C / 30.9 B / 13.0

v/c - - 0.70 0.46 0.80 0.80 - - 0.30 0.68

LOS / Delay - A / 3.9 A / 4.0 A / 4.8 - - A / 9.4 B / 13.9 A / 8.4 B / 10.0 A / 7.4

v/c - 0.71 0.71 0.71 - - 0.87 0.21 0.21 0.21 0.87

LOS / Delay D / 48.1 D / 44.5 C / 29.0 D / 41.5 D / 48.3 D / 50.6 C / 29.6 D / 45.4 D / 53.9 D / 38.7 B / 18.7 D / 38.2 D / 35.3 D / 40.5 C / 23.0 D / 36.2 D / 40.3

v/c 0.78 0.54 0.27 0.78 0.88 0.84 0.39 0.88 0.72 0.72 0.32 0.72 0.75 0.69 0.23 0.75 0.85

1 Walker Rd & Morris Rd TWSC

2 Roberts Rd & Walker Rd Signalized

Table 5.16 - Scenario 4B - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

3 Roberts Rd & Old Roberts Rd OWSC

Roundabout

6
Alton Darby Creek Rd & 

Strider Ln

Signalized

Roundabout

D / 43.1

0.54

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Signalized

4
Alton Darby Creek Rd & Muir 

Pkwy
OWSC

A / 8.3

0.75

OWSC

9
Alton Darby Creek Rd & 

School Entrance 2
Roundabout

7
Alton Darby Creek Rd & 

Pinefield Dr

Signalized

Roundabout

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

F

> 1.0

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

10
Alton Darby Creek Rd & 

Meadows Way

Signalized

Roundabout

Signalized

Roundabout

Alton Darby Creek Rd & 

Roberts Rd
11

Signalized

14 Roberts Rd & Frazell Rd

Roundabout
1

Signalized

15 Roberts Rd & Spindler Rd

Roundabout
1

16
Roberts Rd & Hilliard Rome 

Rd
Signalized

A / 9.2

0.78

0.70

A / 6.0 A / 7.0

0.75

C / 26.4

0.91

C / 33.2

0.10

A / 10.0

0.73

0.13

C / 31.7 C / 31.1

0.03 0.79

A / 10.0
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Left Through Right Approach Left Through Right Approach Left Through Right Approach Left Through Right Approach

LOS / Delay A / 8.2 A / 6.0 A / 3.5 B / 18.2 A / 3.5 B / 16.2 - - - C / 22.2 C / 31.4 C / 28.2 B / 14.3

v/c 0.37 0.55 0.08 0.91 0.10 0.91 - - - 0.05 0.66 0.66 0.86

LOS / Delay E / 65.7 E / 62.8 C / 34.0 D / 44.8 E / 55.3 D / 50.8 D / 39.7 D / 52.8 E / 76.9 C / 32.9 B / 12.1 D / 42.6 D / 42.2 E / 69.3 D / 38.1 E / 65.3 D / 49.6

v/c 0.65 0.69 0.52 0.69 0.85 0.68 0.04 0.85 0.99 0.71 0.47 0.99 0.67 0.97 0.05 0.97 0.9

LOS / Delay A / 0.1 - - - - - - - B / 13.7 -

v/c 0.00 - - - - - - - 0.07 -

LOS / Delay - - - A / 6.1 - - - - A / 8.6 -

v/c - - - 0.03 - - - - 0.03 -

LOS / Delay A / 9.3 B / 10.4 B / 10.2 B / 13.6 B / 10.0 B / 10.1 B / 15.1 B / 14.3 B / 12.7

v/c 0.10 0.35 0.27 0.67 0.07 0.09 0.62 0.62 0.65

LOS / Delay - - - A / 7.5 - - - A / 7.9 - - - A / 6.9 - - - A / 8.3 A / 7.8

v/c - - - 0.32 - - - 0.49 - - - 0.21 - - - 0.37 0.49

LOS / Delay - - - F - - - F A / 1.0 - - - - - - - -

v/c - - - > 1.0 - - - > 1.0 0.02 - - - - - - - -

LOS / Delay C / 23.1 B / 16.3 B / 16.8 B / 18.1 C / 20.8 B / 14.1 B / 14.5 B / 17.0 B / 10.0 A / 3.3 A / 3.7 A / 3.4 B / 10.5 A / 3.8 A / 4.2 A / 3.8 A / 3.8

v/c 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.79 0.79 0.79 0.79 0.85 0.85 0.85 0.85 0.85

LOS / Delay - - F A / 0.6 - - - - - -

v/c - - > 1.0 0.01 - - - - - -

LOS / Delay C / 23.5 B / 17.2 C / 20.8 A / 10.0 A / 3.3 A / 3.4 A / 3.4 A / 3.8 A / 3.5 A / 3.5

v/c 0.02 0.02 0.02 0.75 0.75 0.75 0.85 0.85 0.85 0.85

LOS / Delay - - A / 8.4 - - A / 4.8 - - - -

v/c - - 0.01 - - 0.01 - - - -

0.55

A / 5.9

Table 5.16 - Scenario 4B - Capacity Analysis Results Summary (PM)
Int. 

ID
Intersection  Control Type Parameter

Eastbound Westbound Northbound Southbound
Intersection

18
Renner Rd & Hilliard Rome 

Rd
Signalized

19 Roberts Rd & Future Rd B OWSC

17

21
Roberts Rd & Commercial 

Driveway

Signalized

Roundabout

22
Alton Darby Creek Rd & 

Sherry Ln

TWSC

Roundabout

20
Alton Darby Connector & 

Future Rd B
OWSC

Renner Rd & Spindler Rd Signalized

A / 9.9

0.35

A / 10.5 B / 14.4

0.67

Roundabout

OWSC

B / 10.1

23
Alton Darby Creek Rd & 

Residential Drive

OWSC

24
Alton Darby Connector & 

Morris Rd

0.04

C / 22.7

0.14

0.09
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

- - - - - -

AM Queue Length 25 25 25 25 25 25 25 - - 25 - -

PM Queue Length 25 25 25 25 25 25 25 - - - - -

- 275 - - 175 -

AM Queue Length 75 25 50 75

PM Queue Length 100 25 25 50

- - - - - -

AM Queue Length - - 100 100

PM Queue Length - - 50 50

- 150 150 - - -

AM Queue Length 25 25 25 - - -

PM Queue Length 25 25 25 - - -

- - - - 150 -

AM Queue Length 100 100 25 250

PM Queue Length 50 50 25 650

AM Queue Length 125 125 25 125

PM Queue Length 25 25 25 425

- - - - - 100 50 - - 125 - -

AM Queue Length 50 25 25

PM Queue Length 25 25 50

AM Queue Length 25

PM Queue Length 25

- - - - - - 100 - - 125 - -

AM Queue Length 25 25

PM Queue Length 25 25

AM Queue Length

PM Queue Length

- - - - - - - - - 100 - -

AM Queue Length - - - 25 - 25 - - - 25 - -

PM Queue Length - - - 25 - 25 - - - 25 - -

- - - - - - - - - - - -

AM Queue Length

PM Queue Length

1 Walker Rd & Morris Rd TWSC

Storage Length

Table 5.17 - Scenario 4B - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

425

125

3
Roberts Rd & Old 

Roberts Rd
OWSC

Storage Length

2 Roberts Rd & Walker Rd Signalized

Storage Length

5
Alton Darby Creek Rd & 

Lampton Pond Dr

Signalized

Storage Length

25

25

4
Alton Darby Creek Rd & 

Muir Pkwy
OWSC

Storage Length

625

325

Roundabout
450

275

6
Alton Darby Creek Rd & 

Strider Ln

Signalized

Storage Length

25 200

Roundabout
25 175 300

25 50 300

550 275

25 75 550 650

125

275

7
Alton Darby Creek Rd & 

Pinefield Dr

Signalized

Storage Length

50 75

Roundabout
25 50 275 275

25 25 325 500

425 375

25 50 400 475

275

25 25 350 450

8
Alton Darby Creek Rd & 

School Entrance 1
OWSC

Storage Length

9
Alton Darby Creek Rd & 

School Entrance 2
Roundabout

Storage Length

25 25 275
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

150 - - - - - 100 - - 50 - 100

AM Queue Length 50 25 25 300 25

PM Queue Length 125 125 25 450 25

AM Queue Length 25 25

PM Queue Length 25 25

100 - 100 200 - 200 100 - 150 120 - 150

AM Queue Length 75 425 - 100 300 50 50 725 75 325 625 50

PM Queue Length 150 300 75 150 400 75 125 625 50 250 800 25

AM Queue Length 25 75 50 50

PM Queue Length 50 125 25 75

100 - - 150 - - 350 - - 100 - -

AM Queue Length 25 150 225 25

PM Queue Length 25 75 200 25

375 375 - 150 350 -

AM Queue Length 100 125 600 50 250 250

PM Queue Length 400 325 600 75 300 525

150 - - 100 - -

AM Queue Length 25 450 75 25 100 100

PM Queue Length 25 300 50 - 75 75

AM Queue Length - 275 25 25

PM Queue Length - 175 50 50

- - 150 - - -

AM Queue Length 25 - 225 225

PM Queue Length 50 500 100 100

AM Queue Length - 75 75 75

PM Queue Length - 450 25 25

200 - 260 375 - 240 150 - 325 250 - 140

AM Queue Length 100 300 125 275 75 25 75 175 225 175 225 25

PM Queue Length 175 175 100 300 350 150 200 400 150 225 400 100

11
Alton Darby Creek Rd & 

Roberts Rd

Signalized

Storage Length

Roundabout

325

10
Alton Darby Creek Rd & 

Meadows Way

Signalized

Storage Length

25 50

Table 5.17 - Scenario 4B - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

200 150

200 175

50 25 475

Roundabout
25 25

100 125 225 200

125 225 275 325

150 25

300 500

50 25 600 850

12
Alton Darby Creek Rd & 

Walker Rd
Signalized

Storage Length

50 25

13
Alton Darby Creek Rd & 

Renner Rd
Signalized

Storage Length

14 Roberts Rd & Frazell Rd

Roundabout
25

25

Signalized

Storage Length

25

16
Roberts Rd & Hilliard 

Rome Rd
Signalized

Storage Length

15 Roberts Rd & Spindler Rd

Signalized

Storage Length

50

25

Roundabout
25
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Lt Th Rt Lt Th Rt Lt Th Rt Lt Th Rt

150 - - 120 - 250 - - - 150 - -

AM Queue Length 25 25 175 25 150

PM Queue Length 50 25 750 25 100

75 - 225 475 - 200 550 - 400 325 - 225

AM Queue Length 50 150 225 125 125 25 175 225 125 125 425 -

PM Queue Length 150 150 125 300 325 - 550 475 100 125 475 -

- - - - - -

AM Queue Length 25 25 - - 25 25

PM Queue Length - - - - 25 25

- - - - - -

AM Queue Length - - 25 25

PM Queue Length - - 25 25

100 - - 150 - - 100 - - 175 - -

AM Queue Length 25 25 25 25

PM Queue Length 25 75 25 150

AM Queue Length

PM Queue Length

- - - - - - - - - - - -

AM Queue Length

PM Queue Length

- - - - - -

AM Queue Length 25 25

PM Queue Length 25 25

- - - - - -

AM Queue Length 25 25

PM Queue Length 25 25

Table 5.17 - Scenario 4B - Queuing Analysis Summary
Int. 

ID
Intersection  Control Type

Peak 

Hour
Parameter

Eastbound Westbound Northbound Southbound

25

250 25 50

18
Renner Rd & Hilliard 

Rome Rd
Signalized

17 Renner Rd & Spindler Rd Signalized

Storage Length

500 25

Storage Length

20
Alton Darby Connector & 

Future Rd B
OWSC

Storage Length

19
Roberts Rd & Future Rd 

B
OWSC

Storage Length

-

25

- -

Signalized

Storage Length

100 125

Roundabout
50

22
Alton Darby Creek Rd & 

Sherry Ln
Roundabout

Storage Length

25 25

50

25 75

24
Alton Darby Connector & 

Morris Rd
OWSC

Storage Length

25 25

575

23
Alton Darby Creek Rd & 

Residential Drive
Roundabout

Storage Length

25 2521
Roberts Rd & 

Commercial Driveway

25 50

25 -

325 300

25 25 475 550

25 25

125 225

325 200

400
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5.5.1 Walker Rd & Morris Rd 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.5.2 Roberts Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.5.3 Roberts Road & Old Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.5.4 Alton Darby Creek Road & Muir Parkway 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.5.5 Alton Darby Creek Road & Lampton Pond Drive 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with 2031 no-build (Scenario 3) conditions.      

5.5.6 Alton Darby Creek Road & Strider Lane 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with traffic signal control (or) a single-lane roundabout with southbound left-turn lane.      

5.5.7 Alton Darby Creek Road & Pinefield Drive 
A west leg will be added to this intersection when the Alton Darby Connector is constructed. All movements 
and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the following improvements:   

Signal option:  

 Eastbound approach: One shared left-turn/through/right-turn lane, and one inbound lane 

 Northbound approach: Addition of a left-turn lane 
Roundabout option:  

 Single-lane roundabout (one lane entry on all approaches)  

5.5.8 Alton Darby Creek Road & School Entrance 1 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with existing intersection conditions.   

5.5.9 Alton Darby Creek Road & School Entrance 2 
A west leg will be constructed at this intersection when Phase 2A and 2B of the proposed development are 
substantially completed. All movements and approaches are anticipated to operate at acceptable LOS (E or 
better) in both the AM and PM peak hour, with the installation of a single-lane roundabout.     
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5.5.10 Alton Darby Creek Road & Meadows Way 
A traffic signal is warranted at this location based on 2031 full-build traffic volumes in network A. A west leg 
will be constructed at this intersection upon full-build out of the proposed development. All movements and 
approaches are anticipated to operate at acceptable LOS (E or better) in both the AM and PM peak hour, 
with the following improvements:   

Signal option:  

 Eastbound approach: One left-turn lane, one shared through/right-turn lane, and one inbound lane 

 Northbound approach: Addition of a left-turn lane 

 Southbound approach: Addition of a right-turn lane 
Roundabout option: Proposed configuration 

 Eastbound approach: One shared left-turn/through/right-turn lane, and one inbound lane 

 Westbound approach: One shared left-turn/through/right-turn lane 

 Northbound approach: One left-turn lane, and one shared through/right-turn lane 

 Southbound approach: One shared left-turn/through lane, and one right-turn lane  

5.5.11 Alton Darby Creek Road & Roberts Road 
All movements and approaches are anticipated to operate at acceptable LOS (E or better) in both the AM 
and PM peak hour, with the following improvements:     

Signal option:  

 Eastbound approach: Addition of a right-turn lane  
Roundabout option: Proposed configuration 

 Eastbound approach: One shared left-turn/through lane, and one right-turn lane 

 Westbound approach: One shared left-turn/through lane, and one right-turn lane  

 Northbound approach: One shared left-turn/through lane, and one right-turn lane 

 Southbound approach: One left-turn lane, and one shared through/right-turn lane   

5.5.12 Alton Darby Creek Road & Walker Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2031 no-build (Scenario 3) conditions.  

5.5.13 Alton Darby Creek Road & Renner Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with 2031 no-build (Scenario 3) conditions.    

5.5.14 Roberts Road & Frazell Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with traffic signal control and the addition of a westbound right-turn lane (or) a single-
lane roundabout.    

5.5.15 Roberts Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with traffic signal control (or) a single-lane roundabout.    
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Under the signal option, both intersections (#14 and 15) are to be operated by a single traffic controller, 
while under the roundabout option, a dog-bone roundabout should be installed to accommodate the offset 
intersections and limit right-of-way impacts.  

5.5.16 Roberts Road & Hilliard Rome Road 
All approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with existing signal control and the addition of a northbound left-turn lane (dual). No further improvements 
identified for movements with LOS E due to right-of-way constraints.    

5.5.17 Renner Road & Spindler Road 
All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM 
and PM peak hour, with existing intersection conditions.    

5.5.18 Renner Road & Hilliard Rome Road 
The intersection is anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, 
with 2031 no-build (Scenario 3) conditions. Southbound approach is anticipated to operate at LOS E during 
the PM peak hour due to capacity constraints. No further improvements identified due to right-of-way 
constraints.  

5.5.19 Roberts Road & Future Road B 
This intersection will be constructed when the Future Road B connection is built, with at least one outbound 
lane and one inbound lane on the north leg (southbound approach). All movements and approaches are 
anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak hour, with one-way stop 
control (Future Road B stopping for Roberts Road).     

5.5.20 Alton Darby Connector & Future Road B 
This intersection will be constructed upon completion of the Alton Darby Connector and Future Road B. All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with the proposed intersection conditions, as follows:   

 Eastbound approach: One shared through/right-turn lane, and one inbound lane 

 Westbound approach: One shared left-turn/through lane, and one inbound lane 

 Northbound approach: One shared left-turn/right-turn lane, and one inbound lane 

 Stop sign control, with the Future Road B stopping for Alton Darby Connector 
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5.5.21 Roberts Road & Commercial Drive 
This intersection will consist of a four-legged configuration when the proposed development is fully built-
out. A traffic signal is warranted at this location based on the 2031 full-build traffic volumes. All movements 
and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and PM peak 
hour, with the proposed horizon year conditions:  

Signal option:  

 Eastbound approach: Addition of a left-turn lane 

 Westbound approach: Addition of a left-turn lane 

 Northbound approach: One left-turn lane, one shared through/right-turn lane and one inbound lane 

 Southbound approach: One left-turn lane, one shared through/right-turn lane and one inbound lane 
Roundabout option:  

 Single-lane roundabout  

5.5.22 Alton Darby Creek Road & Sherry Lane 
A west leg will be constructed at this intersection upon completion of the initial build phase of the proposed 
development. All movements and approaches are anticipated to operate at acceptable LOS (E or better) in 
both the AM and PM peak hour, with the installation of a single-lane roundabout. 

5.5.23 Alton Darby Creek Road & Residential Drive 
This intersection will be constructed upon completion of Phase 4 of the proposed development. All 
movements and approaches are anticipated to operate at acceptable LOS (D or better) in both the AM and 
PM peak hour, with the installation of a single-lane roundabout.           

5.5.24 Alton Darby Connector & Morris Road 
This intersection will be constructed upon completion of the Alton Darby Connector and the Morris Road 
extension. All movements and approaches are anticipated to operate at acceptable LOS (D or better) in both 
the AM and PM peak hour, with the proposed intersection conditions, as follows:  

 Eastbound approach: One shared left-turn/right-turn lane, and one inbound lane 

 Northbound approach: One shared left-turn/through lane, and one inbound lane 

 Southbound approach: One shared through/right-turn lane, and one inbound lane 

 Stop sign control, with the Morris Road stopping for Alton Darby Connector      
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6.0 Findings and Recommendations 
Based on a review of the capacity analysis and traffic signal warrant analysis, improvements have been 
identified for the study intersections under each scenario. These improvements (as listed in Table II) are 
solely based on AM and PM peak hour operations of a typical weekday which is assumed to represent the 
worst-case. The proposed lane configuration for study intersections in each scenario are graphically depicted 
in Figure 6.1 through Figure 6.5.  

  



Scenario 1 

(2021 No-Build)

Scenario 2 

(2021 Initial-Build)

Scenario 3 

(2031 No-Build)

Scenario 4A 

(2031 Full-Build) Network A

Scenario 4B 

(2031 Full-Build) Network B

1 Walker Rd & Morris Rd -- -- -- -- --

2 Roberts Rd & Walker Rd -- -- -- -- --

3 Roberts Rd & Old Roberts Rd -- -- -- -- --

4 Alton Darby Creek Rd & Muir Pkwy -- -- -- -- --

5 Alton Darby Creek Rd & Lampton Pond Dr -- --
Signal or Single-lane roundabout with 

SBLT lane (150')
-- --

6 Alton Darby Creek Rd & Strider Ln
Signal with NBLT lane (50') or 

Single-lane roundabout
--

Signal with NBLT lane (50') or 

Single-lane roundabout

Signal or Single-lane roundabout with 

SBLT lane (150')

Signal or Single-lane roundabout with 

SBLT lane (150')

7 Alton Darby Creek Rd & Pinefield Dr --

Construction of EB approach. Signal 

with NBLT lane (100') or Single-lane 

roundabout

Existing one-way stop control or 

Single-lane roundabout

Construction of EB approach. Signal 

with NBLT lane (100') or Single-lane 

roundabout

Construction of EB approach. Signal 

with NBLT lane (100') or Single-lane 

roundabout

8 Alton Darby Creek Rd & School Entrance 1 -- -- -- -- --

9 Alton Darby Creek Rd & School Entrance 2 --
Construction of EB approach. 

Two-way stop control 
--

Construction of EB approach. 

Two-way stop with NBLT lane (100') 

or Single-lane roundabout

Construction of EB approach. 

Two-way stop with NBLT lane (100') 

or Single-lane roundabout

10 Alton Darby Creek Rd & Meadows Way -- Single-lane roundabout Single-lane roundabout

Construction of EB approach. 

Signal with EBLT lane (150'), EBT/R 

lane, NBLT lane (100') & SBRT lane 

(100') or Single-lane roundabout with 

NBLT lane (150') & SBRT lane (150')

Construction of EB approach. 

Signal with EBLT lane (150'), EBT/R 

lane, NBLT lane (100') & SBRT lane 

(100') or Single-lane roundabout with 

NBLT lane (150') & SBRT lane (150')

11 Alton Darby Creek Rd & Roberts Rd NBRT lane (100') --

WBRT lane (200'), NBRT lane (150') & 

SBRT lane (150') or Single-lane 

roundabout with NBRT lane (100') 

and SBLT lane (150')

EBRT lane (100') or Single-lane 

roundabout with EBRT lane (100') and 

WBRT lane (150')

EBRT lane (100') or Single-lane 

roundabout with EBRT lane (100') and 

WBRT lane (150')

12 Alton Darby Creek Rd & Walker Rd
EBLT lane (100'), WBLT lane (150') & 

WBT/R lane, SBLT lane (100')
--

EBLT lane (100'), WBLT lane (150') & 

WBT/R, SBLT lane (100')
-- --

13 Alton Darby Creek Rd & Renner Rd NBRT lane (150') -- NBRT lane (150') -- --

14 Roberts Rd & Frazell Rd
Signal with EBLT lane (150') or 

Single-lane roundabout (tear drop)
--

Signal with EBLT lane (150') or 

Single-lane roundabout (tear drop)

WBRT lane (100') or Single-lane 

roundabout (tear drop)

WBRT lane (100') or Single-lane 

roundabout (tear drop)

15 Roberts Rd & Spindler Rd
Signal with WBLT lane (150') or Single-

lane roundabout (tear drop)
--

Signal with WBLT lane (150') or Single-

lane roundabout (tear drop)
-- --

16 Roberts Rd & Hilliard Rome Rd -- -- -- NBLT lane (200') NBLT lane (200')

17 Renner Rd & Spindler Rd -- -- -- -- --

18 Renner Rd & Hilliard Rome Rd
EBRT lane (225'), WBRT lane (200'), 

NBLT lane (550') & SBRT lane (150')
--

EBRT lane (225'), EBL/T lane, WBRT 

lane (200'), NBLT lane (575') & SBRT 

lane (150')

-- --

19 Roberts Rd & Future Rd B --
Construction of SB approach. 

One-way stop control
--

Construction of SB approach. 

One-way stop control

Construction of SB approach. 

One-way stop control

Table 6.1 - Intersection Improvements Summary
Recommended Improvements

Int. 

ID
Intersection
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Scenario 1 

(2021 No-Build)

Scenario 2 

(2021 Initial-Build)

Scenario 3 

(2031 No-Build)

Scenario 4A 

(2031 Full-Build) Network A

Scenario 4B 

(2031 Full-Build) Network B

Table 6.1 - Intersection Improvements Summary
Recommended Improvements

Int. 

ID
Intersection

20 Alton Darby Connector & Future Rd B --

One inbound and outbound lane on 

each approach. 

One-way stop control

--

One inbound and outbound lane on 

each approach. 

One-way stop control

One inbound and outbound lane on 

each approach. 

One-way stop control

21 Roberts Rd & Commercial Drive --
Construction of SB approach. 

One-way stop control
--

Construction of NB & SB approaches. 

Signal with EBLT lane (100'), WBLT 

lane (150'), NBLT lane (100') & NBT/R 

lane, SBLT lane (175') & SBT/R lane or 

Single-lane roundabout

Construction of NB & SB approaches. 

Signal with EBLT lane (100'), WBLT 

lane (150'), NBLT lane (100') & NBT/R 

lane, SBLT lane (175') & SBT/R lane or 

Single-lane roundabout

22 Alton Darby Creek Rd & Sherry Ln --
Construction of EB approach. 

Two-way stop control
--

Construction of EB approach. 

Single-lane roundabout

Construction of EB approach. 

Single-lane roundabout

23 Alton Darby Creek Rd & Residential Drive --
Construction of EB approach. 

One-way stop control
--

Construction of EB approach. 

Single-lane roundabout

Construction of EB approach. 

Single-lane roundabout

24 Alton Darby Connector & Morris Rd -- -- -- --

One inbound and outbound lane on 

each approach. 

One-way stop control

Note: (123') indicates recommended storage length for added turn lanes based on queuing analysis; 

abc - proposed conditions for new intersections
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TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Walker Rd & Morris Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 1 18 0 0 0 0 0 0 53 1 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 76 483

7:15 AM 5 42 0 0 0 0 0 0 109 0 0 0 0 0 3 0 9 0 0 0 0 0 0 0 0 0 0 0 168 434

7:30 AM 8 52 0 0 0 0 0 0 91 2 0 0 0 0 1 0 9 0 0 0 0 0 0 0 0 0 0 0 163 318

7:45 AM 4 32 0 0 0 0 0 0 33 0 0 0 0 0 3 0 4 0 0 0 0 0 0 0 0 0 0 0 76 186

8:00 AM 0 11 0 0 0 0 0 0 13 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 27 147

8:15 AM 2 17 0 0 0 0 0 0 29 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 52 191

8:30 AM 2 6 0 0 0 0 0 0 15 0 0 0 0 0 2 0 6 0 0 0 0 0 0 0 0 0 0 0 31 193

8:45 AM 2 14 0 0 0 0 0 0 16 2 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 37 --

9:00 AM 1 17 0 0 0 0 0 0 49 1 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 71 --

9:15 AM 0 23 0 0 0 0 0 0 27 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 54 --

Grand Total 25 232 0 0 0 0 0 0 435 8 0 0 0 0 15 0 40 0 0 0 0 0 0 0 0 0 0 0 755

% Approach 10% 90% 0% 0% 98% 2% 27% 0% 73% 0% 0% 0%

% Total 3% 31% 0% 0% 58% 1% 2% 0% 5% 0% 0% 0%

Lights 22 212 0 0 418 5 14 0 37 0 0 0

% Lights 88% 91% 0% 0% 96% 63% 93% 0% 93% 0% 0% 0%

Heavy Vehicles 3 20 0 0 17 3 1 0 3 0 0 0

% Heavy Vehicles 12% 9% 0% 0% 4% 38% 7% 0% 8% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 18 144 0 0 0 0 0 0 286 3 0 0 0 0 8 0 24 0 0 0 0 0 0 0 0 0 0 0 483 0.72

% Heavy Vehicles 6% 8% 0% -- -- -- -- 0% 3% 67% -- -- -- -- 13% 0% 9% -- -- -- -- 0% 0% 0% -- -- -- --

Morris Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:00 AM - 8:00 AM

AM Peak Hour

Summary

Walker Rd (NB) Walker Rd (SB) Morris Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Walker Rd (NB) Walker Rd (SB) Morris Rd (EB) Morris Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

1



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Walker Rd & Morris Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 8 101 0 0 0 0 0 0 28 1 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 143 --

2:45 PM 4 61 0 0 0 0 0 0 26 2 0 0 0 0 3 0 2 0 0 0 0 0 0 0 0 0 0 0 98 297

3:00 PM 2 32 0 0 0 0 0 0 21 1 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 59 283

3:15 PM 2 25 0 0 0 0 0 0 22 4 0 0 0 0 1 0 6 0 0 0 0 0 0 0 0 0 0 0 60 304

3:30 PM 7 37 0 0 0 0 0 0 28 3 0 0 0 0 1 0 4 0 0 0 0 0 0 0 0 0 0 0 80 327

3:45 PM 3 50 0 0 0 0 0 0 21 5 0 0 0 0 2 0 3 0 0 0 0 0 0 0 0 0 0 0 84 334

4:00 PM 5 45 0 0 0 0 0 0 20 3 0 0 0 0 1 0 6 0 0 0 0 0 0 0 0 0 0 0 80 347

4:15 PM 9 33 0 0 0 0 0 0 33 4 0 0 0 0 1 0 3 0 0 0 0 0 0 0 0 0 0 0 83 339

4:30 PM 5 36 0 0 0 0 0 0 37 3 0 0 0 0 2 0 4 0 0 0 0 0 0 0 0 0 0 0 87 340

4:45 PM 4 46 0 0 0 0 0 0 38 3 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 0 97 323

5:00 PM 2 33 0 0 0 0 0 0 32 1 0 0 0 0 1 0 3 0 0 0 0 0 0 0 0 0 0 0 72 314

5:15 PM 9 36 0 0 0 0 0 0 38 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 84 301

5:30 PM 4 37 0 0 0 0 0 0 23 1 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 70 264

5:45 PM 5 32 0 0 0 0 0 0 44 1 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 88 --

6:00 PM 2 18 0 0 0 0 0 0 34 2 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 59 --

6:15 PM 2 24 0 0 0 0 0 0 16 3 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 47 --

Grand Total 73 646 0 0 0 0 0 0 461 38 0 0 0 0 16 0 57 0 0 0 0 0 0 0 0 0 0 0 1,291

% Approach 10% 90% 0% 0% 92% 8% 22% 0% 78% 0% 0% 0%

% Total 6% 50% 0% 0% 36% 3% 1% 0% 4% 0% 0% 0%

Lights 72 633 0 0 447 34 13 0 55 0 0 0

% Lights 99% 98% 0% 0% 97% 89% 81% 0% 96% 0% 0% 0%

Heavy Vehicles 1 13 0 0 14 4 3 0 2 0 0 0

% Heavy Vehicles 1% 2% 0% 0% 3% 11% 19% 0% 4% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 23 160 0 0 0 0 0 0 128 13 0 0 0 0 7 0 16 0 0 0 0 0 0 0 0 0 0 0 347 0.89

% Heavy Vehicles 0% 0% 0% -- -- -- -- 0% 3% 0% -- -- -- -- 15% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Morris Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:00 PM - 5:00 PM

PM Peak Hour

Summary

Walker Rd (NB) Walker Rd (SB) Morris Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Walker Rd (NB) Walker Rd (SB) Morris Rd (EB) Morris Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

2



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Roberts Rd & Walker Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 56 22 0 0 0 0 6 28 0 0 0 0 0 0 0 0 0 0 0 0 9 0 41 0 0 0 0 162 1,137

7:15 AM 0 135 33 0 0 0 0 30 43 0 0 0 0 0 0 0 0 0 0 0 0 20 0 100 0 0 0 0 361 1,060

7:30 AM 0 126 34 0 0 0 0 45 66 0 0 0 0 0 0 0 0 0 0 0 0 16 0 102 0 0 0 0 389 815

7:45 AM 0 40 32 0 0 0 0 52 54 0 0 0 0 0 0 0 0 0 0 0 0 17 0 30 0 0 0 0 225 521

8:00 AM 0 11 30 0 0 0 0 11 15 0 0 0 0 0 0 0 0 0 0 0 0 13 0 5 0 0 0 0 85 415

8:15 AM 0 33 35 0 0 0 0 7 24 0 0 0 0 0 0 0 0 0 0 0 0 5 0 12 0 0 0 0 116 440

8:30 AM 0 18 35 0 0 0 0 8 20 0 0 0 0 0 0 0 0 0 0 0 0 8 0 6 0 0 0 0 95 408

8:45 AM 0 15 34 0 0 0 0 29 23 0 0 0 0 0 0 0 0 0 0 0 0 11 0 7 0 0 0 0 119 --

9:00 AM 0 15 30 0 0 0 0 13 27 0 0 0 0 0 0 0 0 0 0 0 0 11 0 14 0 0 0 0 110 --

9:15 AM 0 12 10 0 0 0 0 9 29 0 0 0 0 0 0 0 0 0 0 0 0 14 0 10 0 0 0 0 84 --

Grand Total 0 461 295 0 0 0 0 210 329 0 0 0 0 0 0 0 0 0 0 0 0 124 0 327 0 0 0 0 1,746

% Approach 0% 61% 39% 39% 61% 0% 0% 0% 0% 27% 0% 73%

% Total 0% 26% 17% 12% 19% 0% 0% 0% 0% 7% 0% 19%

Lights 0 435 284 174 315 0 0 0 0 119 0 306

% Lights 0% 94% 96% 83% 96% 0% 0% 0% 0% 96% 0% 94%

Heavy Vehicles 0 26 11 36 14 0 0 0 0 5 0 21

% Heavy Vehicles 0% 6% 4% 17% 4% 0% 0% 0% 0% 4% 0% 6%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 357 121 0 0 0 0 133 191 0 0 0 0 0 0 0 0 0 0 0 0 62 0 273 0 0 0 0 1,137 0.73

% Heavy Vehicles 0% 4% 5% -- -- -- -- 16% 3% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 2% 0% 6% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:00 AM - 8:00 AM

AM Peak Hour

Summary

Walker Rd (NB) Walker Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Walker Rd (NB) Walker Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

3



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Roberts Rd & Walker Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 22 7 0 0 0 0 87 98 0 0 0 0 0 0 0 0 0 0 0 0 15 0 14 0 0 0 0 243 686

2:45 PM 0 15 16 0 0 0 0 61 60 0 0 0 0 0 0 0 0 0 0 0 0 14 0 14 0 0 0 0 180 647

3:00 PM 0 21 16 0 0 0 0 20 27 0 0 0 0 0 0 0 0 0 0 0 0 19 0 13 0 0 0 0 116 621

3:15 PM 0 23 35 0 0 0 0 26 21 0 0 0 0 0 0 0 0 0 0 0 0 15 0 27 0 0 0 0 147 654

3:30 PM 0 40 13 0 0 0 0 52 47 0 0 0 0 0 0 0 0 0 0 0 0 33 0 19 0 0 0 0 204 691

3:45 PM 0 32 14 0 0 0 0 30 30 0 0 0 0 0 0 0 0 0 0 0 0 31 0 17 0 0 0 0 154 666

4:00 PM 0 27 26 0 0 0 0 24 28 0 0 0 0 0 0 0 0 0 0 0 0 24 0 20 0 0 0 0 149 698

4:15 PM 0 37 37 0 0 0 0 25 29 0 0 0 0 0 0 0 0 0 0 0 0 31 0 25 0 0 0 0 184 713

4:30 PM 0 32 22 0 0 0 0 23 46 0 0 0 0 0 0 0 0 0 0 0 0 31 0 25 0 0 0 0 179 697

4:45 PM 0 43 28 0 0 0 0 15 37 0 0 0 0 0 0 0 0 0 0 0 0 32 0 31 0 0 0 0 186 686

5:00 PM 0 37 34 0 0 0 0 17 30 0 0 0 0 0 0 0 0 0 0 0 0 27 0 19 0 0 0 0 164 693

5:15 PM 0 40 19 0 0 0 0 18 38 0 0 0 0 0 0 0 0 0 0 0 0 27 0 26 0 0 0 0 168 659

5:30 PM 0 43 21 0 0 0 0 21 41 0 0 0 0 0 0 0 0 0 0 0 0 20 0 22 0 0 0 0 168 614

5:45 PM 0 61 18 0 0 0 0 15 44 0 0 0 0 0 0 0 0 0 0 0 0 19 0 36 0 0 0 0 193 --

6:00 PM 0 22 22 0 0 0 0 13 28 0 0 0 0 0 0 0 0 0 0 0 0 24 0 21 0 0 0 0 130 --

6:15 PM 0 35 16 0 0 0 0 21 12 0 0 0 0 0 0 0 0 0 0 0 0 23 0 16 0 0 0 0 123 --

Grand Total 0 530 344 0 0 0 0 468 616 0 0 0 0 0 0 0 0 0 0 0 0 385 0 345 0 0 0 0 2,688

% Approach 0% 61% 39% 43% 57% 0% 0% 0% 0% 53% 0% 47%

% Total 0% 20% 13% 17% 23% 0% 0% 0% 0% 14% 0% 13%

Lights 0 517 340 438 591 0 0 0 0 373 0 337

% Lights 0% 98% 99% 94% 96% 0% 0% 0% 0% 97% 0% 98%

Heavy Vehicles 0 13 4 30 25 0 0 0 0 12 0 8

% Heavy Vehicles 0% 2% 1% 6% 4% 0% 0% 0% 0% 3% 0% 2%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 149 121 0 0 0 0 80 142 0 0 0 0 0 0 0 0 0 0 0 0 121 0 100 0 0 0 0 713 0.96

% Heavy Vehicles 0% 1% 1% -- -- -- -- 2% 1% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 1% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:15 PM - 5:15 PM

PM Peak Hour

Summary

Walker Rd (NB) Walker Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Walker Rd (NB) Walker Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

4



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Roberts Rd & Old Roberts Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 0 0 0 0 0 0 0 0 58 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0 0 81 572

7:15 AM 0 0 0 0 0 0 0 0 0 134 0 0 0 0 57 0 0 0 0 0 0 0 0 0 0 0 0 0 191 551

7:30 AM 0 0 0 0 0 0 0 0 0 103 0 0 0 0 64 2 0 0 0 0 0 0 0 1 0 0 0 0 170 421

7:45 AM 0 0 0 0 0 0 0 0 0 46 0 0 0 0 84 0 0 0 0 0 0 0 0 0 0 0 0 0 130 303

8:00 AM 0 0 0 0 0 0 0 0 0 27 0 0 0 0 31 0 0 0 0 0 0 0 1 1 0 0 0 0 60 248

8:15 AM 0 0 0 0 0 0 0 0 0 22 0 0 0 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 61 256

8:30 AM 0 0 0 0 0 0 0 0 0 20 0 0 0 0 30 1 0 0 0 0 0 0 0 1 0 0 0 0 52 234

8:45 AM 0 0 0 0 0 0 0 0 0 24 0 0 0 0 50 0 0 0 0 0 0 0 1 0 0 0 0 0 75 --

9:00 AM 0 0 0 0 0 0 0 1 0 31 0 0 0 0 35 0 0 0 0 0 0 0 1 0 0 0 0 0 68 --

9:15 AM 0 0 0 0 0 0 0 0 0 22 0 0 0 0 16 0 0 0 0 0 0 0 0 1 0 0 0 0 39 --

Grand Total 0 0 0 0 0 0 0 1 0 487 0 0 0 0 429 3 0 0 0 0 0 0 3 4 0 0 0 0 927

% Approach 0% 0% 0% 0% 0% 100% 99% 1% 0% 0% 43% 57%

% Total 0% 0% 0% 0% 0% 53% 46% 0% 0% 0% 0% 0%

Lights 0 0 0 1 0 456 383 1 0 0 1 4

% Lights 0% 0% 0% 100% 0% 94% 89% 33% 0% 0% 33% 100%

Heavy Vehicles 0 0 0 0 0 31 46 2 0 0 2 0

% Heavy Vehicles 0% 0% 0% 0% 0% 6% 11% 67% 0% 0% 67% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 0 0 0 0 0 0 0 0 341 0 0 0 0 228 2 0 0 0 0 0 0 0 1 0 0 0 0 572 0.75

% Heavy Vehicles 0% 0% 0% -- -- -- -- 0% 0% 6% -- -- -- -- 10% 50% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Old Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:00 AM - 8:00 AM

AM Peak Hour

Summary

Roberts Rd (NB) Roberts Rd (SB) Old Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Roberts Rd (NB) Roberts Rd (SB) Old Roberts Rd (EB) Old Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

5



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Roberts Rd & Old Roberts Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 0 0 0 0 0 0 1 0 30 0 0 0 0 82 0 0 0 0 0 0 0 0 0 0 0 0 0 113 --

2:45 PM 0 0 0 0 0 0 0 0 0 31 0 0 0 0 80 2 0 0 0 0 0 0 0 2 0 0 0 0 115 --

3:00 PM 0 0 0 0 0 0 0 0 0 41 0 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0 75 --

3:15 PM 0 0 0 0 0 0 0 0 0 49 0 0 0 0 42 1 0 0 0 0 0 0 1 0 0 0 0 0 93 --

3:30 PM 0 0 0 0 0 0 0 0 0 38 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 0 0 0 111 --

3:45 PM 0 0 0 0 0 0 0 0 0 40 0 0 0 0 54 0 0 0 0 0 0 0 1 1 0 0 0 0 96 --

4:00 PM 0 0 0 0 0 0 0 0 0 48 0 0 0 0 42 2 0 0 0 0 0 0 0 1 0 0 0 0 93 390

4:15 PM 0 0 0 0 0 0 0 1 0 55 0 0 0 0 51 1 0 0 0 0 0 0 0 1 0 0 0 0 109 392

4:30 PM 0 0 0 0 0 0 0 0 0 47 0 0 0 0 44 0 0 0 0 0 0 0 0 0 0 0 0 0 91 364

4:45 PM 0 0 0 0 0 0 0 0 0 57 0 0 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 97 361

5:00 PM 0 0 0 0 0 0 0 0 0 48 0 0 0 0 47 0 0 0 0 0 0 0 0 0 0 0 0 0 95 353

5:15 PM 0 0 0 0 0 0 0 0 0 47 0 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0 81 347

5:30 PM 0 0 0 0 0 0 0 2 0 45 0 0 0 0 41 0 0 0 0 0 0 0 0 0 0 0 0 0 88 343

5:45 PM 0 0 0 0 0 0 0 2 0 53 0 0 0 0 34 0 0 0 0 0 0 0 0 0 0 0 0 0 89 --

6:00 PM 0 0 0 0 0 0 0 1 0 47 0 0 0 0 40 0 0 0 0 0 0 0 1 0 0 0 0 0 89 --

6:15 PM 0 0 0 0 0 0 0 0 0 46 0 0 0 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 77 --

Grand Total 0 0 0 0 0 0 0 7 0 722 0 0 0 0 769 6 0 0 0 0 0 0 3 5 0 0 0 0 1,512

% Approach 0% 0% 0% 1% 0% 99% 99% 1% 0% 0% 38% 63%

% Total 0% 0% 0% 0% 0% 48% 51% 0% 0% 0% 0% 0%

Lights 0 0 0 7 0 710 737 6 0 0 3 5

% Lights 0% 0% 0% 100% 0% 98% 96% 100% 0% 0% 100% 100%

Heavy Vehicles 0 0 0 0 0 12 32 0 0 0 0 0

% Heavy Vehicles 0% 0% 0% 0% 0% 2% 4% 0% 0% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 0 0 0 0 0 0 1 0 207 0 0 0 0 182 1 0 0 0 0 0 0 0 1 0 0 0 0 392 0.90

% Heavy Vehicles 0% 0% 0% -- -- -- -- 0% 0% 1% -- -- -- -- 1% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Old Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:15 PM - 5:15 PM

PM Peak Hour

Summary

Roberts Rd (NB) Roberts Rd (SB) Old Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Roberts Rd (NB) Roberts Rd (SB) Old Roberts Rd (EB) Old Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

6



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Muir Pkwy

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 3 146 0 0 0 0 0 0 76 3 0 0 0 0 5 0 23 0 0 0 0 0 0 0 0 0 0 0 256 1,297

7:15 AM 8 237 0 0 0 0 0 0 96 6 0 0 0 0 3 0 26 0 0 0 0 0 0 0 0 0 0 0 376 1,358

7:30 AM 7 218 0 0 0 0 0 0 119 4 0 0 0 0 5 0 15 0 0 0 0 0 0 0 0 0 0 0 368 1,248

7:45 AM 5 166 0 0 0 0 0 0 109 3 0 0 0 0 4 0 10 0 0 0 0 0 0 0 0 0 0 0 297 1,157

8:00 AM 11 173 0 0 0 0 0 0 112 4 0 0 0 0 2 0 15 0 0 0 0 0 0 0 0 0 0 0 317 1,114

8:15 AM 2 128 0 0 0 0 0 0 113 3 0 0 0 0 8 0 12 0 0 0 0 0 0 0 0 0 0 0 266 1,054

8:30 AM 14 132 0 0 0 0 0 0 109 6 0 0 0 0 3 0 13 0 0 0 0 0 0 0 0 0 0 0 277 964

8:45 AM 7 127 0 0 0 0 0 0 103 3 0 0 0 0 3 0 11 0 0 0 0 0 0 0 0 0 0 0 254 --

9:00 AM 8 145 0 0 0 0 0 0 92 1 0 0 0 0 3 0 8 0 0 0 0 0 0 0 0 0 0 0 257 --

9:15 AM 4 86 0 0 0 0 0 0 71 2 0 0 0 0 5 0 8 0 0 0 0 0 0 0 0 0 0 0 176 --

Grand Total 69 1,558 0 0 0 0 0 0 1,000 35 0 0 0 0 41 0 141 0 0 0 0 0 0 0 0 0 0 0 2,844

% Approach 4% 96% 0% 0% 97% 3% 23% 0% 77% 0% 0% 0%

% Total 2% 55% 0% 0% 35% 1% 1% 0% 5% 0% 0% 0%

Lights 61 1,511 0 0 961 32 40 0 135 0 0 0

% Lights 88% 97% 0% 0% 96% 91% 98% 0% 96% 0% 0% 0%

Heavy Vehicles 8 47 0 0 39 3 1 0 6 0 0 0

% Heavy Vehicles 12% 3% 0% 0% 4% 9% 2% 0% 4% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 31 794 0 0 0 0 0 0 436 17 0 0 0 0 14 0 66 0 0 0 0 0 0 0 0 0 0 0 1,358 0.90

% Heavy Vehicles 10% 2% 0% -- -- -- -- 0% 2% 6% -- -- -- -- 0% 0% 2% -- -- -- -- 0% 0% 0% -- -- -- --

Muir Pkwy (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Muir Pkwy (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Muir Pkwy (EB) Muir Pkwy (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

7



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Muir Pkwy

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 10 72 0 0 0 0 0 0 83 1 0 0 0 0 2 0 16 0 0 0 0 0 0 0 0 0 0 0 184 849

2:45 PM 6 79 0 0 0 0 0 0 118 2 0 0 0 0 4 0 11 0 0 0 0 0 0 0 0 0 0 0 220 927

3:00 PM 11 77 0 0 0 0 0 0 108 4 0 0 0 0 3 0 12 0 0 0 0 0 0 0 0 0 0 0 215 1,019

3:15 PM 10 89 0 0 0 0 0 0 118 3 0 0 0 0 1 0 9 0 0 0 0 0 0 0 0 0 0 0 230 1,125

3:30 PM 8 125 0 0 0 0 0 0 113 2 0 0 0 0 2 0 12 0 0 0 0 0 0 0 0 0 0 0 262 1,249

3:45 PM 11 130 0 0 0 0 0 0 148 4 0 0 0 0 2 0 17 0 0 0 0 0 0 0 0 0 0 0 312 1,352

4:00 PM 7 127 0 0 0 0 0 0 166 10 0 0 0 0 4 0 7 0 0 0 0 0 0 0 0 0 0 0 321 1,407

4:15 PM 11 120 0 0 0 0 0 0 205 4 0 0 0 0 3 0 11 0 0 0 0 0 0 0 0 0 0 0 354 1,473

4:30 PM 18 127 0 0 0 0 0 0 206 4 0 0 0 0 2 0 8 0 0 0 0 0 0 0 0 0 0 0 365 1,529

4:45 PM 21 132 0 0 0 0 0 0 195 3 0 0 0 0 2 0 14 0 0 0 0 0 0 0 0 0 0 0 367 1,513

5:00 PM 13 164 0 0 0 0 0 0 192 6 0 0 0 0 4 0 8 0 0 0 0 0 0 0 0 0 0 0 387 1,517

5:15 PM 16 154 0 0 0 0 0 0 223 6 0 0 0 0 2 0 9 0 0 0 0 0 0 0 0 0 0 0 410 1,477

5:30 PM 13 116 0 0 0 0 0 0 204 4 0 0 0 0 4 0 8 0 0 0 0 0 0 0 0 0 0 0 349 1,341

5:45 PM 16 147 0 0 0 0 0 0 191 4 0 0 0 0 3 0 10 0 0 0 0 0 0 0 0 0 0 0 371 --

6:00 PM 21 121 0 0 0 0 0 0 191 6 0 0 0 0 2 0 6 0 0 0 0 0 0 0 0 0 0 0 347 --

6:15 PM 17 103 0 0 0 0 0 0 137 5 0 0 0 0 1 0 11 0 0 0 0 0 0 0 0 0 0 0 274 --

Grand Total 209 1,883 0 0 0 0 0 0 2,598 68 0 0 0 0 41 0 169 0 0 0 0 0 0 0 0 0 0 0 4,968

% Approach 10% 90% 0% 0% 97% 3% 20% 0% 80% 0% 0% 0%

% Total 4% 38% 0% 0% 52% 1% 1% 0% 3% 0% 0% 0%

Lights 204 1,829 0 0 2,546 65 39 0 160 0 0 0

% Lights 98% 97% 0% 0% 98% 96% 95% 0% 95% 0% 0% 0%

Heavy Vehicles 5 54 0 0 52 3 2 0 9 0 0 0

% Heavy Vehicles 2% 3% 0% 0% 2% 4% 5% 0% 5% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 68 577 0 0 0 0 0 0 816 19 0 0 0 0 10 0 39 0 0 0 0 0 0 0 0 0 0 0 1,529 0.93

% Heavy Vehicles 2% 1% 0% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 16% -- -- -- -- 0% 0% 0% -- -- -- --

Muir Pkwy (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Muir Pkwy (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Muir Pkwy (EB) Muir Pkwy (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

8



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Lampton Pond Dr

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 143 5 0 0 0 0 4 95 0 0 0 0 0 0 0 0 0 0 0 0 7 0 14 0 0 0 0 268 1,339

7:15 AM 0 211 2 0 0 0 0 5 115 0 0 0 0 0 0 0 0 0 0 0 0 16 0 40 0 0 0 0 389 1,380

7:30 AM 0 201 1 0 0 0 0 5 138 0 0 0 0 0 0 0 0 0 0 0 0 6 0 28 0 0 0 0 379 1,251

7:45 AM 0 153 1 0 0 0 0 3 124 0 0 0 0 0 0 0 0 0 0 0 0 4 0 18 0 0 0 0 303 1,146

8:00 AM 0 156 0 0 0 0 0 2 123 0 0 0 0 0 0 0 0 0 0 0 0 1 0 27 0 0 0 0 309 1,095

8:15 AM 0 117 0 0 0 0 0 4 125 0 0 0 0 0 0 0 0 0 0 0 0 2 0 12 0 0 0 0 260 1,046

8:30 AM 0 129 1 0 0 0 0 7 116 0 0 0 0 0 0 0 0 0 0 0 0 4 0 17 0 0 0 0 274 961

8:45 AM 0 123 2 0 0 0 0 6 105 0 0 0 0 0 0 0 0 0 0 0 0 4 0 12 0 0 0 0 252 --

9:00 AM 0 141 7 0 0 0 0 1 99 0 0 0 0 0 0 0 0 0 0 0 0 1 0 11 0 0 0 0 260 --

9:15 AM 0 73 0 0 0 0 0 0 80 0 0 0 0 0 0 0 0 0 0 0 0 2 0 20 0 0 0 0 175 --

Grand Total 0 1,447 19 0 0 0 0 37 1,120 0 0 0 0 0 0 0 0 0 0 0 0 47 0 199 0 0 0 0 2,869

% Approach 0% 99% 1% 3% 97% 0% 0% 0% 0% 19% 0% 81%

% Total 0% 50% 1% 1% 39% 0% 0% 0% 0% 2% 0% 7%

Lights 0 1,390 17 33 1,083 0 0 0 0 46 0 196

% Lights 0% 96% 89% 89% 97% 0% 0% 0% 0% 98% 0% 98%

Heavy Vehicles 0 57 2 4 37 0 0 0 0 1 0 3

% Heavy Vehicles 0% 4% 11% 11% 3% 0% 0% 0% 0% 2% 0% 2%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 721 4 0 0 0 0 15 500 0 0 0 0 0 0 0 0 0 0 0 0 27 0 113 0 0 0 0 1,380 0.89

% Heavy Vehicles 0% 2% 0% -- -- -- -- 14% 1% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 4% 0% 2% -- -- -- --

Lampton Pond Dr (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Lampton Pond Dr (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Lampton Pond Dr (EB) Lampton Pond Dr (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

9



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Lampton Pond Dr

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 76 1 0 0 0 0 19 80 0 0 0 0 0 0 0 0 0 0 0 0 2 0 6 0 0 0 0 184 856

2:45 PM 0 76 4 0 0 0 0 21 111 0 0 0 0 0 0 0 0 0 0 0 0 3 0 9 0 0 0 0 224 934

3:00 PM 0 76 5 0 0 0 0 12 110 0 0 0 0 0 0 0 0 0 0 0 0 2 0 14 0 0 0 0 219 1,015

3:15 PM 0 89 1 0 0 0 0 14 113 0 0 0 0 0 0 0 0 0 0 0 0 1 0 11 0 0 0 0 229 1,094

3:30 PM 0 127 4 0 0 0 0 15 106 0 0 0 0 0 0 0 0 0 0 0 0 3 0 7 0 0 0 0 262 1,201

3:45 PM 0 127 2 0 0 0 0 14 145 0 0 0 0 0 0 0 0 0 0 0 0 1 0 16 0 0 0 0 305 1,303

4:00 PM 0 118 1 0 0 0 0 12 152 0 0 0 0 0 0 0 0 0 0 0 0 1 0 14 0 0 0 0 298 1,373

4:15 PM 0 122 4 0 0 0 0 13 187 0 0 0 0 0 0 0 0 0 0 0 0 1 0 9 0 0 0 0 336 1,455

4:30 PM 0 136 5 0 0 0 0 22 193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 364 1,529

4:45 PM 0 140 6 0 0 0 0 19 194 0 0 0 0 0 0 0 0 0 0 0 0 2 0 14 0 0 0 0 375 1,522

5:00 PM 0 165 0 0 0 0 0 13 186 0 0 0 0 0 0 0 0 0 0 0 0 4 0 12 0 0 0 0 380 1,509

5:15 PM 0 161 7 0 0 0 0 27 204 0 0 0 0 0 0 0 0 0 0 0 0 1 0 10 0 0 0 0 410 1,479

5:30 PM 0 123 4 0 0 0 0 21 198 0 0 0 0 0 0 0 0 0 0 0 0 2 0 9 0 0 0 0 357 1,345

5:45 PM 0 151 0 0 0 0 0 27 173 0 0 0 0 0 0 0 0 0 0 0 0 1 0 10 0 0 0 0 362 --

6:00 PM 0 129 7 0 0 0 0 25 176 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 0 350 --

6:15 PM 0 105 3 0 0 0 0 15 134 0 0 0 0 0 0 0 0 0 0 0 0 4 0 15 0 0 0 0 276 --

Grand Total 0 1,921 54 0 0 0 0 289 2,462 0 0 0 0 0 0 0 0 0 0 0 0 30 0 175 0 0 0 0 4,931

% Approach 0% 97% 3% 11% 89% 0% 0% 0% 0% 15% 0% 85%

% Total 0% 39% 1% 6% 50% 0% 0% 0% 0% 1% 0% 4%

Lights 0 1,871 52 282 2,415 0 0 0 0 29 0 166

% Lights 0% 97% 96% 98% 98% 0% 0% 0% 0% 97% 0% 95%

Heavy Vehicles 0 50 2 7 47 0 0 0 0 1 0 9

% Heavy Vehicles 0% 3% 4% 2% 2% 0% 0% 0% 0% 3% 0% 5%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 602 18 0 0 0 0 81 777 0 0 0 0 0 0 0 0 0 0 0 0 7 0 44 0 0 0 0 1,529 0.93

% Heavy Vehicles 0% 1% 0% -- -- -- -- 3% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 3% -- -- -- --

Lampton Pond Dr (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Lampton Pond Dr (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Lampton Pond Dr (EB) Lampton Pond Dr (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

10



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Strider Ln

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 125 5 0 0 0 0 2 102 0 0 0 0 0 0 0 0 0 0 0 0 35 0 19 0 0 0 0 288 1,373

7:15 AM 0 180 2 0 0 0 0 1 131 0 0 0 0 0 0 0 0 0 0 0 0 48 0 33 0 0 0 0 395 1,390

7:30 AM 0 170 7 0 0 0 0 4 133 0 0 0 0 0 0 0 0 0 0 0 0 33 0 31 0 0 0 0 378 1,265

7:45 AM 0 143 12 0 0 0 0 5 116 0 0 0 0 0 0 0 0 0 0 0 0 18 0 18 0 0 0 0 312 1,177

8:00 AM 0 135 4 0 0 0 0 7 118 0 0 0 0 0 0 0 0 0 0 0 0 21 0 20 0 0 0 0 305 1,126

8:15 AM 0 105 5 0 0 0 0 1 126 0 0 0 0 0 0 0 0 0 0 0 0 23 0 10 0 0 0 0 270 1,099

8:30 AM 0 111 4 0 0 0 0 1 120 0 0 0 0 0 0 0 0 0 0 0 0 34 0 20 0 0 0 0 290 999

8:45 AM 0 123 9 0 0 0 0 4 104 0 0 0 0 0 0 0 0 0 0 0 0 18 0 3 0 0 0 0 261 --

9:00 AM 0 136 16 0 0 0 0 4 99 0 0 0 0 0 0 0 1 0 0 0 0 13 0 9 0 0 0 0 278 --

9:15 AM 0 65 4 0 0 0 0 6 75 0 0 0 0 0 0 0 0 0 0 0 0 9 0 11 0 0 0 0 170 --

Grand Total 0 1,293 68 0 0 0 0 35 1,124 0 0 0 0 0 0 0 1 0 0 0 0 252 0 174 0 0 0 0 2,947

% Approach 0% 95% 5% 3% 97% 0% 0% 0% 100% 59% 0% 41%

% Total 0% 44% 2% 1% 38% 0% 0% 0% 0% 9% 0% 6%

Lights 0 1,235 63 33 1,089 0 0 0 1 245 0 173

% Lights 0% 96% 93% 94% 97% 0% 0% 0% 100% 97% 0% 99%

Heavy Vehicles 0 58 5 2 35 0 0 0 0 7 0 1

% Heavy Vehicles 0% 4% 7% 6% 3% 0% 0% 0% 0% 3% 0% 1%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 628 25 0 0 0 0 17 498 0 0 0 0 0 0 0 0 0 0 0 0 120 0 102 0 0 0 0 1,390 0.88

% Heavy Vehicles 0% 3% 8% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 2% 0% 0% -- -- -- --

Strider Ln (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Strider Ln (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Strider Ln (EB) Strider Ln (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

11



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Strider Ln

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 71 10 0 0 0 0 9 72 0 0 0 0 0 0 0 1 0 0 0 0 10 0 8 0 0 0 0 181 845

2:45 PM 0 73 18 0 0 0 0 15 99 0 0 0 0 0 0 0 0 0 0 0 0 7 0 3 0 0 0 0 215 921

3:00 PM 0 71 9 0 0 0 0 7 106 0 0 0 0 0 2 0 0 0 0 0 0 8 0 7 0 0 0 0 210 1,018

3:15 PM 0 82 17 0 0 0 0 6 107 0 0 0 0 0 0 0 0 0 0 0 0 17 0 10 0 0 0 0 239 1,107

3:30 PM 0 125 15 0 0 0 0 6 99 0 0 0 0 0 0 0 0 0 0 0 0 7 0 5 0 0 0 0 257 1,214

3:45 PM 0 121 22 0 0 0 0 11 136 0 0 0 0 0 0 0 0 0 0 0 0 11 0 11 0 0 0 0 312 1,346

4:00 PM 0 109 16 0 0 0 0 15 142 0 0 0 0 0 0 0 0 0 0 0 0 10 0 7 0 0 0 0 299 1,407

4:15 PM 0 117 34 0 0 0 0 16 164 0 0 0 0 0 0 0 0 0 0 0 0 8 0 7 0 0 0 0 346 1,487

4:30 PM 0 133 30 0 0 0 0 13 186 0 0 0 0 0 0 0 1 0 0 0 0 18 0 8 0 0 0 0 389 1,546

4:45 PM 0 137 29 0 0 0 0 14 178 0 0 0 0 0 0 0 0 0 0 0 0 8 0 7 0 0 0 0 373 1,528

5:00 PM 0 153 18 0 0 0 0 21 167 0 0 0 0 0 0 0 0 0 0 0 0 8 0 12 0 0 0 0 379 1,520

5:15 PM 0 160 21 0 0 0 0 15 190 0 0 0 0 0 0 0 0 0 0 0 0 11 0 8 0 0 0 0 405 1,492

5:30 PM 0 115 30 0 0 0 0 22 183 0 0 0 0 0 0 0 0 0 0 0 0 9 0 12 0 0 0 0 371 1,383

5:45 PM 0 137 27 0 0 0 0 9 158 0 0 0 0 0 0 0 0 0 0 0 0 18 0 16 0 0 0 0 365 --

6:00 PM 0 122 30 0 0 0 0 20 156 0 0 0 0 0 0 0 0 0 0 0 0 11 0 12 0 0 0 0 351 --

6:15 PM 0 101 34 0 0 0 0 16 126 0 0 0 0 0 0 0 0 0 0 0 0 10 0 9 0 0 0 0 296 --

Grand Total 0 1,827 360 0 0 0 0 215 2,269 0 0 0 0 0 2 0 2 0 0 0 0 171 0 142 0 0 0 0 4,988

% Approach 0% 84% 16% 9% 91% 0% 50% 0% 50% 55% 0% 45%

% Total 0% 37% 7% 4% 45% 0% 0% 0% 0% 3% 0% 3%

Lights 0 1,777 353 212 2,226 0 2 0 2 160 0 141

% Lights 0% 97% 98% 99% 98% 0% 100% 0% 100% 94% 0% 99%

Heavy Vehicles 0 50 7 3 43 0 0 0 0 11 0 1

% Heavy Vehicles 0% 3% 2% 1% 2% 0% 0% 0% 0% 6% 0% 1%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 583 98 0 0 0 0 63 721 0 0 0 0 0 0 0 1 0 0 0 0 45 0 35 0 0 0 0 1,546 0.95

% Heavy Vehicles 0% 1% 1% -- -- -- -- 2% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 5% 0% 3% -- -- -- --

Strider Ln (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Strider Ln (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Strider Ln (EB) Strider Ln (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

12



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Pinefield Dr

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 116 2 0 0 0 0 3 136 0 0 0 0 0 0 0 0 0 0 0 0 11 0 10 0 0 0 0 278 1,301

7:15 AM 0 184 1 0 0 0 0 1 175 0 0 0 0 0 0 0 0 0 0 0 0 12 0 7 0 0 0 0 380 1,318

7:30 AM 0 164 1 0 0 0 0 4 161 0 0 0 0 0 0 0 0 0 0 0 0 9 0 13 0 0 0 0 352 1,202

7:45 AM 0 135 3 0 0 0 0 4 129 0 0 0 0 0 0 0 0 0 0 0 0 7 0 13 0 0 0 0 291 1,127

8:00 AM 0 127 6 0 0 0 0 9 136 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 0 295 1,129

8:15 AM 0 101 1 0 0 0 0 4 144 0 0 0 0 0 0 0 0 0 0 0 0 3 0 11 0 0 0 0 264 1,121

8:30 AM 0 116 2 0 0 0 0 4 143 0 0 0 0 0 0 0 0 0 0 0 0 7 0 5 0 0 0 0 277 1,016

8:45 AM 0 107 9 0 0 0 0 20 111 0 0 0 0 0 0 0 0 0 0 0 0 25 0 21 0 0 0 0 293 --

9:00 AM 0 131 6 0 0 0 0 5 107 0 0 0 0 0 0 0 0 0 0 0 0 12 0 26 0 0 0 0 287 --

9:15 AM 0 62 1 0 0 0 0 4 81 0 0 0 0 0 0 0 0 0 0 0 0 6 0 5 0 0 0 0 159 --

Grand Total 0 1,243 32 0 0 0 0 58 1,323 0 0 0 0 0 0 0 0 0 0 0 0 101 0 119 0 0 0 0 2,876

% Approach 0% 97% 3% 4% 96% 0% 0% 0% 0% 46% 0% 54%

% Total 0% 43% 1% 2% 46% 0% 0% 0% 0% 4% 0% 4%

Lights 0 1,183 27 49 1,287 0 0 0 0 85 0 115

% Lights 0% 95% 84% 84% 97% 0% 0% 0% 0% 84% 0% 97%

Heavy Vehicles 0 60 5 9 36 0 0 0 0 16 0 4

% Heavy Vehicles 0% 5% 16% 16% 3% 0% 0% 0% 0% 16% 0% 3%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 610 11 0 0 0 0 18 601 0 0 0 0 0 0 0 0 0 0 0 0 37 0 41 0 0 0 0 1,318 0.87

% Heavy Vehicles 0% 3% 18% -- -- -- -- 6% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 5% -- -- -- --

Pinefield Dr (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Pinefield Dr (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Pinefield Dr (EB) Pinefield Dr (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

13



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Pinefield Dr

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 80 5 0 0 0 0 1 83 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 172 829

2:45 PM 0 92 6 0 0 0 0 4 103 0 0 0 0 0 0 0 0 0 0 0 0 5 0 1 0 0 0 0 211 922

3:00 PM 0 80 9 0 0 0 0 8 101 0 0 0 0 0 0 0 0 0 0 0 0 6 0 2 0 0 0 0 206 1,017

3:15 PM 0 95 12 0 0 0 0 16 110 0 0 0 0 0 0 0 0 0 0 0 0 4 0 3 0 0 0 0 240 1,099

3:30 PM 0 121 10 0 0 0 0 9 93 0 0 0 0 0 0 0 0 0 0 0 0 11 0 21 0 0 0 0 265 1,195

3:45 PM 0 127 8 0 0 0 0 6 145 0 0 0 0 0 0 0 0 0 0 0 0 3 0 17 0 0 0 0 306 1,301

4:00 PM 0 121 5 0 0 0 0 6 143 0 0 0 0 0 0 0 0 0 0 0 0 3 0 10 0 0 0 0 288 1,370

4:15 PM 0 150 6 0 0 0 0 9 161 0 0 0 0 0 0 0 0 0 0 0 0 3 0 7 0 0 0 0 336 1,433

4:30 PM 0 156 5 0 0 0 0 13 186 0 0 0 0 0 0 0 0 0 0 0 0 3 0 8 0 0 0 0 371 1,482

4:45 PM 0 163 3 0 0 0 0 11 182 0 0 0 0 0 0 0 0 0 0 0 0 4 0 12 0 0 0 0 375 1,469

5:00 PM 0 157 10 0 0 0 0 9 169 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 351 1,458

5:15 PM 0 174 11 0 0 0 0 10 185 0 0 0 0 0 0 0 0 0 0 0 0 1 0 4 0 0 0 0 385 1,432

5:30 PM 0 148 11 0 0 0 0 10 182 0 0 0 0 0 0 0 0 0 0 0 0 2 0 5 0 0 0 0 358 1,340

5:45 PM 0 161 13 0 0 0 0 13 169 0 0 0 0 0 0 0 0 0 0 0 0 1 0 7 0 0 0 0 364 --

6:00 PM 0 139 10 0 0 0 0 14 153 0 0 0 0 0 0 0 0 0 0 0 0 3 0 6 0 0 0 0 325 --

6:15 PM 0 131 13 0 0 0 0 11 129 0 0 0 0 0 0 0 0 0 0 0 0 6 0 3 0 0 0 0 293 --

Grand Total 0 2,095 137 0 0 0 0 150 2,294 0 0 0 0 0 0 0 0 0 0 0 0 56 0 114 0 0 0 0 4,846

% Approach 0% 94% 6% 6% 94% 0% 0% 0% 0% 33% 0% 67%

% Total 0% 43% 3% 3% 47% 0% 0% 0% 0% 1% 0% 2%

Lights 0 2,040 130 146 2,239 0 0 0 0 45 0 110

% Lights 0% 97% 95% 97% 98% 0% 0% 0% 0% 80% 0% 96%

Heavy Vehicles 0 55 7 4 55 0 0 0 0 11 0 4

% Heavy Vehicles 0% 3% 5% 3% 2% 0% 0% 0% 0% 20% 0% 4%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 650 29 0 0 0 0 43 722 0 0 0 0 0 0 0 0 0 0 0 0 8 0 30 0 0 0 0 1,482 0.96

% Heavy Vehicles 0% 1% 0% -- -- -- -- 5% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Pinefield Dr (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Pinefield Dr (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Pinefield Dr (EB) Pinefield Dr (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

14



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & School Entrance 1

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 116 7 0 0 0 0 2 143 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 0 0 0 0 276 1,278

7:15 AM 0 183 5 0 0 0 0 2 186 0 0 0 0 0 0 0 0 0 0 0 0 4 0 2 0 0 0 0 382 1,288

7:30 AM 0 156 5 0 0 0 0 5 165 0 0 0 0 0 0 0 0 0 0 0 0 5 0 4 0 0 0 0 340 1,158

7:45 AM 0 133 3 0 0 0 0 1 135 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 0 0 0 0 280 1,087

8:00 AM 0 135 4 0 0 0 0 1 144 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 286 1,084

8:15 AM 0 96 3 0 0 0 0 4 143 0 0 0 0 0 0 0 0 0 0 0 0 2 0 4 0 0 0 0 252 1,092

8:30 AM 0 119 1 0 0 0 0 7 141 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 269 996

8:45 AM 0 102 25 0 0 0 0 28 107 0 0 0 0 0 0 0 0 0 0 0 0 3 0 12 0 0 0 0 277 --

9:00 AM 0 108 22 0 0 0 0 25 95 0 0 0 0 0 0 0 0 0 0 0 0 19 0 25 0 0 0 0 294 --

9:15 AM 0 58 7 0 0 0 0 2 83 0 0 0 0 0 0 0 0 0 0 0 0 1 0 5 0 0 0 0 156 --

Grand Total 0 1,206 82 0 0 0 0 77 1,342 0 0 0 0 0 0 0 0 0 0 0 0 47 0 58 0 0 0 0 2,812

% Approach 0% 94% 6% 5% 95% 0% 0% 0% 0% 45% 0% 55%

% Total 0% 43% 3% 3% 48% 0% 0% 0% 0% 2% 0% 2%

Lights 0 1,151 77 70 1,298 0 0 0 0 43 0 52

% Lights 0% 95% 94% 91% 97% 0% 0% 0% 0% 91% 0% 90%

Heavy Vehicles 0 55 5 7 44 0 0 0 0 4 0 6

% Heavy Vehicles 0% 5% 6% 9% 3% 0% 0% 0% 0% 9% 0% 10%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 607 17 0 0 0 0 9 630 0 0 0 0 0 0 0 0 0 0 0 0 18 0 7 0 0 0 0 1,288 0.84

% Heavy Vehicles 0% 3% 0% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 6% 0% 0% -- -- -- --

School Entrance 1 (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 1 (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 1 (EB) School Entrance 1 (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

15



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & School Entrance 1

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 86 0 0 0 0 0 0 84 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 170 830

2:45 PM 0 99 1 0 0 0 0 1 107 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 208 927

3:00 PM 0 89 8 0 0 0 0 10 97 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 205 1,005

3:15 PM 0 99 16 0 0 0 0 15 99 0 0 0 0 0 0 0 0 0 0 0 0 9 0 9 0 0 0 0 247 1,075

3:30 PM 0 115 17 0 0 0 0 11 94 0 0 0 0 0 0 0 0 0 0 0 0 15 0 15 0 0 0 0 267 1,143

3:45 PM 0 132 3 0 0 0 0 3 144 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 286 1,226

4:00 PM 0 116 2 0 0 0 0 3 144 0 0 0 0 0 0 0 0 0 0 0 0 3 0 7 0 0 0 0 275 1,300

4:15 PM 0 149 1 0 0 0 0 0 161 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 315 1,371

4:30 PM 0 158 0 0 0 0 0 2 189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 350 1,435

4:45 PM 0 168 4 0 0 0 0 0 185 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 360 1,432

5:00 PM 0 163 6 0 0 0 0 2 168 0 0 0 0 0 0 0 0 0 0 0 0 2 0 5 0 0 0 0 346 1,430

5:15 PM 0 181 3 0 0 0 0 3 181 0 0 0 0 0 0 0 0 0 0 0 0 6 0 5 0 0 0 0 379 1,389

5:30 PM 0 156 4 0 0 0 0 2 181 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 347 1,291

5:45 PM 0 174 2 0 0 0 0 2 174 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 358 --

6:00 PM 0 148 1 0 0 0 0 1 152 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 305 --

6:15 PM 0 143 0 0 0 0 0 1 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 281 --

Grand Total 0 2,176 68 0 0 0 0 56 2,297 0 0 0 0 0 0 0 0 0 0 0 0 48 0 54 0 0 0 0 4,699

% Approach 0% 97% 3% 2% 98% 0% 0% 0% 0% 47% 0% 53%

% Total 0% 46% 1% 1% 49% 0% 0% 0% 0% 1% 0% 1%

Lights 0 2,120 65 43 2,246 0 0 0 0 42 0 50

% Lights 0% 97% 96% 77% 98% 0% 0% 0% 0% 88% 0% 93%

Heavy Vehicles 0 56 3 13 51 0 0 0 0 6 0 4

% Heavy Vehicles 0% 3% 4% 23% 2% 0% 0% 0% 0% 13% 0% 7%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 670 13 0 0 0 0 7 723 0 0 0 0 0 0 0 0 0 0 0 0 10 0 12 0 0 0 0 1,435 0.95

% Heavy Vehicles 0% 1% 0% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

School Entrance 1 (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 1 (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 1 (EB) School Entrance 1 (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

16



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & School Entrance 2

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 123 2 0 0 0 0 2 145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 272 1,268

7:15 AM 0 190 1 0 0 0 0 2 183 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 376 1,290

7:30 AM 0 162 3 0 0 0 0 0 169 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 335 1,175

7:45 AM 0 138 3 0 0 0 0 1 142 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 285 1,120

8:00 AM 0 139 10 0 0 0 0 8 136 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 294 1,108

8:15 AM 0 99 14 0 0 0 0 10 137 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 261 1,103

8:30 AM 0 120 20 0 0 0 0 14 125 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 280 1,003

8:45 AM 0 127 30 0 0 0 0 12 100 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 273 --

9:00 AM 0 120 19 0 0 0 0 4 110 0 0 0 0 0 0 0 0 0 0 0 0 27 0 9 0 0 0 0 289 --

9:15 AM 0 63 6 0 0 0 0 0 85 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 161 --

Grand Total 0 1,281 108 0 0 0 0 53 1,332 0 0 0 0 0 0 0 0 0 0 0 0 40 0 12 0 0 0 0 2,826

% Approach 0% 92% 8% 4% 96% 0% 0% 0% 0% 77% 0% 23%

% Total 0% 45% 4% 2% 47% 0% 0% 0% 0% 1% 0% 0%

Lights 0 1,218 97 44 1,294 0 0 0 0 32 0 10

% Lights 0% 95% 90% 83% 97% 0% 0% 0% 0% 80% 0% 83%

Heavy Vehicles 0 63 11 9 38 0 0 0 0 8 0 2

% Heavy Vehicles 0% 5% 10% 17% 3% 0% 0% 0% 0% 20% 0% 17%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 629 17 0 0 0 0 11 630 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 1,290 0.86

% Heavy Vehicles 0% 3% 6% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

School Entrance 2 (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 2 (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 2 (EB) School Entrance 2 (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

17



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & School Entrance 2 Dr

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 85 3 0 0 0 0 0 84 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 175 862

2:45 PM 0 101 4 0 0 0 0 3 105 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 216 954

3:00 PM 0 95 22 0 0 0 0 5 93 0 0 0 0 0 0 0 0 0 0 0 0 5 0 2 0 0 0 0 222 1,041

3:15 PM 0 111 20 0 0 0 0 5 102 0 0 0 0 0 0 0 0 0 0 0 0 8 0 3 0 0 0 0 249 1,104

3:30 PM 0 123 8 0 0 0 0 4 107 0 0 0 0 0 0 0 0 0 0 0 0 16 0 9 0 0 0 0 267 1,173

3:45 PM 0 124 6 0 0 0 0 0 142 0 0 0 0 0 0 0 0 0 0 0 0 21 0 10 0 0 0 0 303 1,264

4:00 PM 0 110 2 0 0 0 0 0 151 0 0 0 0 0 0 0 0 0 0 0 0 13 0 9 0 0 0 0 285 1,321

4:15 PM 0 143 2 0 0 0 0 0 162 0 0 0 0 0 0 0 0 0 0 0 0 5 0 6 0 0 0 0 318 1,377

4:30 PM 0 156 0 0 0 0 0 0 188 0 0 0 0 0 0 0 0 0 0 0 0 11 0 3 0 0 0 0 358 1,430

4:45 PM 0 171 1 0 0 0 0 0 187 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 360 1,416

5:00 PM 0 166 0 0 0 0 0 0 172 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 341 1,413

5:15 PM 0 185 0 0 0 0 0 0 185 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 371 1,384

5:30 PM 0 159 0 0 0 0 0 0 185 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 344 1,295

5:45 PM 0 173 2 0 0 0 0 0 179 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 357 --

6:00 PM 0 148 2 0 0 0 0 2 151 0 0 0 0 0 0 0 0 0 0 0 0 7 0 2 0 0 0 0 312 --

6:15 PM 0 139 4 0 0 0 0 1 136 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 282 --

Grand Total 0 2,189 76 0 0 0 0 20 2,329 0 0 0 0 0 0 0 0 0 0 0 0 94 0 52 0 0 0 0 4,760

% Approach 0% 97% 3% 1% 99% 0% 0% 0% 0% 64% 0% 36%

% Total 0% 46% 2% 0% 49% 0% 0% 0% 0% 2% 0% 1%

Lights 0 2,132 65 12 2,279 0 0 0 0 87 0 49

% Lights 0% 97% 86% 60% 98% 0% 0% 0% 0% 93% 0% 94%

Heavy Vehicles 0 57 11 8 50 0 0 0 0 7 0 3

% Heavy Vehicles 0% 3% 14% 40% 2% 0% 0% 0% 0% 7% 0% 6%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 678 1 0 0 0 0 0 732 0 0 0 0 0 0 0 0 0 0 0 0 13 0 6 0 0 0 0 1,430 0.96

% Heavy Vehicles 0% 1% 0% -- -- -- -- 0% 3% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

School Entrance 2 Dr (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 2 Dr (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) School Entrance 2 Dr (EB) School Entrance 2 Dr (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

18



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Meadows Way

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 119 0 0 0 0 0 1 147 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 0 275 1,290

7:15 AM 0 182 1 0 0 0 0 4 177 0 0 0 0 0 0 0 0 0 0 0 0 4 0 8 0 0 0 0 376 1,300

7:30 AM 0 162 4 0 0 0 0 1 167 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 0 0 0 0 344 1,187

7:45 AM 0 140 4 0 0 0 0 0 143 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 0 0 0 0 295 1,112

8:00 AM 0 146 2 0 0 0 0 0 133 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 0 285 1,079

8:15 AM 0 116 1 0 0 0 0 0 144 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 263 1,083

8:30 AM 0 138 2 0 0 0 0 1 123 0 0 0 0 0 0 0 0 0 0 0 0 1 0 4 0 0 0 0 269 995

8:45 AM 0 151 1 0 0 0 0 0 104 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 262 --

9:00 AM 0 111 1 0 0 0 0 1 166 0 0 0 0 0 0 0 0 0 0 0 0 1 0 9 0 0 0 0 289 --

9:15 AM 0 63 0 0 0 0 0 4 104 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 175 --

Grand Total 0 1,328 16 0 0 0 0 12 1,408 0 0 0 0 0 0 0 0 0 0 0 0 23 0 46 0 0 0 0 2,833

% Approach 0% 99% 1% 1% 99% 0% 0% 0% 0% 33% 0% 67%

% Total 0% 47% 1% 0% 50% 0% 0% 0% 0% 1% 0% 2%

Lights 0 1,261 15 12 1,357 0 0 0 0 22 0 46

% Lights 0% 95% 94% 100% 96% 0% 0% 0% 0% 96% 0% 100%

Heavy Vehicles 0 67 1 0 51 0 0 0 0 1 0 0

% Heavy Vehicles 0% 5% 6% 0% 4% 0% 0% 0% 0% 4% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 630 11 0 0 0 0 5 620 0 0 0 0 0 0 0 0 0 0 0 0 14 0 20 0 0 0 0 1,300 0.86

% Heavy Vehicles 0% 3% 0% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Meadows Way (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Meadows Way (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Meadows Way (EB) Meadows Way (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

19



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Meadows Way

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 91 2 0 0 0 0 1 81 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 180 862

2:45 PM 0 104 2 0 0 0 0 1 106 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 216 947

3:00 PM 0 113 2 0 0 0 0 2 96 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 0 0 0 0 218 1,027

3:15 PM 0 133 2 0 0 0 0 0 109 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 248 1,100

3:30 PM 0 121 8 0 0 0 0 2 132 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 265 1,164

3:45 PM 0 116 4 0 0 0 0 5 169 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 296 1,268

4:00 PM 0 113 3 0 0 0 0 4 170 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 291 1,333

4:15 PM 0 138 4 0 0 0 0 5 162 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 312 1,390

4:30 PM 0 163 5 0 0 0 0 2 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 369 1,458

4:45 PM 0 166 6 0 0 0 0 1 181 0 0 0 0 0 0 0 0 0 0 0 0 4 0 3 0 0 0 0 361 1,444

5:00 PM 0 168 7 0 0 0 0 1 169 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 348 1,439

5:15 PM 0 187 5 0 0 0 0 3 183 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 380 1,412

5:30 PM 0 153 7 0 0 0 0 2 188 0 0 0 0 0 0 0 0 0 0 0 0 2 0 3 0 0 0 0 355 1,314

5:45 PM 0 179 3 0 0 0 0 5 167 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 356 --

6:00 PM 0 148 1 0 0 0 0 4 166 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 321 --

6:15 PM 0 135 2 0 0 0 0 3 136 0 0 0 0 0 0 0 0 0 0 0 0 2 0 4 0 0 0 0 282 --

Grand Total 0 2,228 63 0 0 0 0 41 2,412 0 0 0 0 0 0 0 0 0 0 0 0 31 0 23 0 0 0 0 4,798

% Approach 0% 97% 3% 2% 98% 0% 0% 0% 0% 57% 0% 43%

% Total 0% 46% 1% 1% 50% 0% 0% 0% 0% 1% 0% 0%

Lights 0 2,175 63 41 2,356 0 0 0 0 30 0 21

% Lights 0% 98% 100% 100% 98% 0% 0% 0% 0% 97% 0% 91%

Heavy Vehicles 0 53 0 0 56 0 0 0 0 1 0 2

% Heavy Vehicles 0% 2% 0% 0% 2% 0% 0% 0% 0% 3% 0% 9%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 684 23 0 0 0 0 7 730 0 0 0 0 0 0 0 0 0 0 0 0 9 0 5 0 0 0 0 1,458 0.96

% Heavy Vehicles 0% 1% 0% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Meadows Way (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Meadows Way (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Meadows Way (EB) Meadows Way (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

20



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Roberts Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 1 69 22 0 0 0 0 35 100 12 0 0 0 0 4 15 0 0 0 0 0 15 49 44 0 0 0 0 366 1,874

7:15 AM 1 127 30 0 0 0 0 32 90 48 0 0 0 0 10 51 1 0 0 0 0 15 85 45 0 0 0 0 535 1,894

7:30 AM 2 110 32 0 0 0 0 49 111 24 0 0 0 0 9 51 1 0 0 0 0 22 70 46 0 0 0 0 527 1,702

7:45 AM 0 90 26 0 0 0 0 35 109 9 0 0 0 0 11 67 0 0 0 0 0 21 35 43 0 0 0 0 446 1,525

8:00 AM 2 107 24 0 0 0 0 29 97 8 0 0 0 0 6 34 2 0 0 0 0 30 16 31 0 0 0 0 386 1,435

8:15 AM 1 72 22 0 0 0 0 25 115 4 0 0 0 0 10 23 3 0 0 0 0 24 17 27 0 0 0 0 343 1,390

8:30 AM 1 91 36 0 0 0 0 14 102 6 0 0 0 0 9 22 0 0 0 0 0 14 14 41 0 0 0 0 350 1,256

8:45 AM 2 82 28 0 0 0 0 23 79 7 0 0 0 0 12 39 0 0 0 0 0 15 16 53 0 0 0 0 356 --

9:00 AM 2 50 14 0 0 0 0 60 101 8 0 0 0 0 12 23 1 0 0 0 0 8 21 41 0 0 0 0 341 --

9:15 AM 0 34 14 0 0 0 0 28 67 9 0 0 0 0 4 10 2 0 0 0 0 7 13 21 0 0 0 0 209 --

Grand Total 12 832 248 0 0 0 0 330 971 135 0 0 0 0 87 335 10 0 0 0 0 171 336 392 0 0 0 0 3,859

% Approach 1% 76% 23% 23% 68% 9% 20% 78% 2% 19% 37% 44%

% Total 0% 22% 6% 9% 25% 3% 2% 9% 0% 4% 9% 10%

Lights 10 811 238 308 949 126 78 300 8 166 316 359

% Lights 83% 97% 96% 93% 98% 93% 90% 90% 80% 97% 94% 92%

Heavy Vehicles 2 21 10 22 22 9 9 35 2 5 20 33

% Heavy Vehicles 17% 3% 4% 7% 2% 7% 10% 10% 20% 3% 6% 8%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 5 434 112 0 0 0 0 145 407 89 0 0 0 0 36 203 4 0 0 0 0 88 206 165 0 0 0 0 1,894 0.89

% Heavy Vehicles 40% 2% 5% -- -- -- -- 2% 2% 5% -- -- -- -- 6% 10% 0% -- -- -- -- 4% 5% 7% -- -- -- --

L T

INTERVAL 

TOTAL

HOUR 

TOTAL

Roberts Rd (EB) Roberts Rd (WB)

0

0% 0% 0% 0%

0

0% 0% 0% 0%

0 0 0

TOTAL 

VEHICLES
PHF

Roberts Rd (EB) Roberts Rd (WB)

L T R

PED BICYCLE

L T

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB)

L T

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB)

R

PED BICYCLE

TR

PED BICYCLE

L T

0 0 0

AM PEAK HOUR SUMMARY

AM Peak Hour

Summary

R

PED BICYCLE

7:15 AM - 8:15 AM

Tuesday, 11/27/2018

R

PED BICYCLE

L T

TIME BEGIN

R

PED BICYCLE

R

PED BICYCLE

L

L T R

PED BICYCLE

21



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Roberts Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 2 52 6 0 0 0 0 25 47 8 0 0 0 0 13 59 0 0 0 0 0 16 24 26 0 0 0 0 278 1,295

2:45 PM 1 57 19 0 0 0 0 49 59 5 0 0 0 0 15 71 4 0 0 0 0 18 22 35 0 0 0 0 355 1,397

3:00 PM 3 58 26 0 0 0 0 41 50 8 0 0 0 0 10 19 2 0 0 0 0 16 30 47 0 0 0 0 310 1,455

3:15 PM 5 81 17 0 0 0 0 32 62 14 0 0 0 0 14 28 2 0 0 0 0 19 31 47 0 0 0 0 352 1,545

3:30 PM 1 66 25 0 0 0 0 49 66 15 0 0 0 0 19 54 0 0 0 0 0 23 24 38 0 0 0 0 380 1,638

3:45 PM 0 75 19 0 0 0 0 62 104 9 0 0 0 0 15 42 0 0 0 0 0 27 32 28 0 0 0 0 413 1,739

4:00 PM 0 68 20 0 0 0 0 39 128 5 0 0 0 0 12 32 0 0 0 0 0 24 40 32 0 0 0 0 400 1,815

4:15 PM 4 77 27 0 0 0 0 50 104 8 0 0 0 0 20 30 0 0 0 0 0 35 43 47 0 0 0 0 445 1,898

4:30 PM 0 111 28 0 0 0 0 47 141 13 0 0 0 0 10 34 0 0 0 0 0 20 34 43 0 0 0 0 481 1,953

4:45 PM 0 112 34 0 0 0 0 38 130 14 0 0 0 0 9 30 0 0 0 0 0 28 48 46 0 0 0 0 489 1,965

5:00 PM 1 113 33 0 0 0 0 42 125 5 0 0 0 0 9 37 1 0 0 0 0 25 42 50 0 0 0 0 483 1,952

5:15 PM 1 132 23 0 0 0 0 45 134 5 0 0 0 0 9 22 1 0 0 0 0 35 41 52 0 0 0 0 500 1,906

5:30 PM 1 111 34 0 0 0 0 48 139 7 0 0 0 0 10 32 1 0 0 0 0 31 36 43 0 0 0 0 493 1,782

5:45 PM 4 120 19 0 0 0 0 49 117 7 0 0 0 0 5 29 2 0 0 0 0 27 46 51 0 0 0 0 476 --

6:00 PM 2 86 33 0 0 0 0 43 113 8 0 0 0 0 8 31 0 0 0 0 0 21 36 56 0 0 0 0 437 --

6:15 PM 2 86 12 0 0 0 0 42 86 11 0 0 0 0 9 23 0 0 0 0 0 22 30 53 0 0 0 0 376 --

Grand Total 27 1,405 375 0 0 0 0 701 1,605 142 0 0 0 0 187 573 13 0 0 0 0 387 559 694 0 0 0 0 6,668

% Approach 1% 78% 21% 29% 66% 6% 24% 74% 2% 24% 34% 42%

% Total 0% 21% 6% 11% 24% 2% 3% 9% 0% 6% 8% 10%

Lights 27 1,378 365 676 1,572 139 180 550 12 378 550 673

% Lights 100% 98% 97% 96% 98% 98% 96% 96% 92% 98% 98% 97%

Heavy Vehicles 0 27 10 25 33 3 7 23 1 9 9 21

% Heavy Vehicles 0% 2% 3% 4% 2% 2% 4% 4% 8% 2% 2% 3%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 3 468 124 0 0 0 0 173 528 31 0 0 0 0 37 121 3 0 0 0 0 119 167 191 0 0 0 0 1,965 0.98

% Heavy Vehicles 0% 1% 0% -- -- -- -- 3% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 1% 1% 0% -- -- -- --

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL
L T R

PED BICYCLE

0 0 0 0

0% 0% 0% 0%

0 0 0 0

0% 0% 0% 0%

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:45 PM - 5:45 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

22



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Walker Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 52 100 0 0 0 0 0 0 106 1 0 0 0 0 2 0 29 0 0 0 0 0 0 0 0 0 0 0 290 1,383

7:15 AM 97 157 0 0 0 0 0 0 115 0 0 0 0 0 1 0 30 0 0 0 0 0 0 0 0 0 0 0 400 1,381

7:30 AM 64 128 0 0 0 0 0 0 128 0 0 0 0 0 4 0 48 0 0 0 0 0 0 0 0 0 0 0 372 1,274

7:45 AM 22 117 0 0 0 0 0 0 132 0 0 0 0 0 1 0 49 0 0 0 0 0 0 0 0 0 0 0 321 1,191

8:00 AM 14 127 0 0 0 0 0 0 129 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 288 1,120

8:15 AM 34 93 0 0 0 0 0 0 135 3 0 0 0 0 1 0 27 0 0 0 0 0 0 0 0 0 0 0 293 1,048

8:30 AM 16 133 0 0 0 0 0 0 116 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 289 910

8:45 AM 16 103 0 0 0 0 0 0 107 1 0 0 0 0 1 0 22 0 0 0 0 0 0 0 0 0 0 0 250 --

9:00 AM 17 67 0 0 0 0 0 0 107 1 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 0 0 216 --

9:15 AM 9 46 0 0 0 0 0 0 72 1 0 0 0 0 2 0 25 0 0 0 0 0 0 0 0 0 0 0 155 --

Grand Total 341 1,071 0 0 0 0 0 0 1,147 7 0 0 0 0 12 0 296 0 0 0 0 0 0 0 0 0 0 0 2,874

% Approach 24% 76% 0% 0% 99% 1% 4% 0% 96% 0% 0% 0%

% Total 12% 37% 0% 0% 40% 0% 0% 0% 10% 0% 0% 0%

Lights 326 1037 0 0 1119 5 12 0 286 0 0 0

% Lights 96% 97% 0% 0% 98% 71% 100% 0% 97% 0% 0% 0%

Heavy Vehicles 15 34 0 0 28 2 0 0 10 0 0 0

% Heavy Vehicles 4% 3% 0% 0% 2% 29% 0% 0% 3% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 235 502 0 0 0 0 0 0 481 1 0 0 0 0 8 0 156 0 0 0 0 0 0 0 0 0 0 0 1,383 0.86

% Heavy Vehicles 4% 3% 0% -- -- -- -- 0% 1% 100% -- -- -- -- 0% 0% 2% -- -- -- -- 0% 0% 0% -- -- -- --

Walker Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:00 AM - 8:00 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Walker Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Walker Rd (EB) Walker Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

23



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Walker Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 24 63 0 0 0 0 0 0 59 1 0 0 0 0 1 0 51 0 0 0 0 0 0 0 0 0 0 0 199 894

2:45 PM 25 67 0 0 0 0 0 0 81 2 0 0 0 0 1 0 55 0 0 0 0 0 0 0 0 0 0 0 231 955

3:00 PM 28 90 0 0 0 0 0 0 63 3 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0 220 1,007

3:15 PM 36 101 0 0 0 0 0 0 78 4 0 0 0 0 2 0 23 0 0 0 0 0 0 0 0 0 0 0 244 1,084

3:30 PM 40 96 0 0 0 0 0 0 87 2 0 0 0 0 1 0 34 0 0 0 0 0 0 0 0 0 0 0 260 1,168

3:45 PM 31 90 0 0 0 0 0 0 123 3 0 0 0 0 2 0 34 0 0 0 0 0 0 0 0 0 0 0 283 1,269

4:00 PM 36 94 0 0 0 0 0 0 144 0 0 0 0 0 1 0 22 0 0 0 0 0 0 0 0 0 0 0 297 1,376

4:15 PM 41 114 0 0 0 0 0 0 139 2 0 0 0 0 2 0 30 0 0 0 0 0 0 0 0 0 0 0 328 1,459

4:30 PM 43 125 0 0 0 0 0 0 161 1 0 0 0 0 2 0 29 0 0 0 0 0 0 0 0 0 0 0 361 1,536

4:45 PM 47 157 0 0 0 0 0 0 153 1 0 0 0 0 1 0 31 0 0 0 0 0 0 0 0 0 0 0 390 1,558

5:00 PM 46 144 0 0 0 0 0 0 156 0 0 0 0 0 1 0 33 0 0 0 0 0 0 0 0 0 0 0 380 1,535

5:15 PM 49 153 0 0 0 0 0 0 170 0 0 0 0 0 3 0 30 0 0 0 0 0 0 0 0 0 0 0 405 1,461

5:30 PM 40 144 0 0 0 0 0 0 167 1 0 0 0 0 1 0 30 0 0 0 0 0 0 0 0 0 0 0 383 1,313

5:45 PM 54 119 0 0 0 0 0 0 157 1 0 0 0 0 3 0 33 0 0 0 0 0 0 0 0 0 0 0 367 --

6:00 PM 29 130 0 0 0 0 0 0 123 1 0 0 0 0 0 0 23 0 0 0 0 0 0 0 0 0 0 0 306 --

6:15 PM 36 98 0 0 0 0 0 0 111 1 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 257 --

Grand Total 605 1,785 0 0 0 0 0 0 1,972 23 0 0 0 0 21 0 505 0 0 0 0 0 0 0 0 0 0 0 4,911

% Approach 25% 75% 0% 0% 99% 1% 4% 0% 96% 0% 0% 0%

% Total 12% 36% 0% 0% 40% 0% 0% 0% 10% 0% 0% 0%

Lights 597 1,743 0 0 1,930 22 20 0 484 0 0 0

% Lights 99% 98% 0% 0% 98% 96% 95% 0% 96% 0% 0% 0%

Heavy Vehicles 8 42 0 0 42 1 1 0 21 0 0 0

% Heavy Vehicles 1% 2% 0% 0% 2% 4% 5% 0% 4% 0% 0% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 182 598 0 0 0 0 0 0 646 2 0 0 0 0 6 0 124 0 0 0 0 0 0 0 0 0 0 0 1,558 0.96

% Heavy Vehicles 1% 2% 0% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- --

Walker Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:45 PM - 5:45 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Walker Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Walker Rd (EB) Walker Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

24



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Alton Darby Creek Rd & Renner Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 0 96 21 0 0 0 0 56 80 0 0 0 0 0 0 0 0 0 0 0 0 14 0 49 0 0 0 0 316 1,566

7:15 AM 0 177 42 0 0 0 0 52 91 0 0 0 0 0 0 0 0 0 0 0 0 12 0 80 0 0 0 0 454 1,616

7:30 AM 0 113 42 0 0 0 0 55 118 0 0 0 0 0 0 0 0 0 0 0 0 23 0 80 0 0 0 0 431 1,532

7:45 AM 0 102 32 0 0 0 0 69 107 0 0 0 0 0 0 0 0 0 0 0 0 22 0 33 0 0 0 0 365 1,442

8:00 AM 0 112 44 0 0 0 0 58 94 0 0 0 0 0 0 0 0 0 0 0 0 27 0 31 0 0 0 0 366 1,368

8:15 AM 0 93 52 0 0 0 0 64 103 0 0 0 0 0 0 0 0 0 0 0 0 27 0 31 0 0 0 0 370 1,237

8:30 AM 0 113 39 0 0 0 0 60 81 0 0 0 0 0 0 0 0 0 0 0 0 17 0 31 0 0 0 0 341 1,056

8:45 AM 0 88 35 0 0 0 0 47 78 0 0 0 0 0 0 0 0 0 0 0 0 13 0 30 0 0 0 0 291 --

9:00 AM 0 51 13 0 0 0 0 53 70 0 0 0 0 0 0 0 0 0 0 0 0 16 0 32 0 0 0 0 235 --

9:15 AM 0 41 17 0 0 0 0 51 53 0 0 0 0 0 0 0 0 0 0 0 0 13 0 14 0 0 0 0 189 --

Grand Total 0 986 337 0 0 0 0 565 875 0 0 0 0 0 0 0 0 0 0 0 0 184 0 411 0 0 0 0 3,358

% Approach 0% 75% 25% 39% 61% 0% 0% 0% 0% 31% 0% 69%

% Total 0% 29% 10% 17% 26% 0% 0% 0% 0% 5% 0% 12%

Lights 0 961 332 553 850 0 0 0 0 172 0 389

% Lights 0% 97% 99% 98% 97% 0% 0% 0% 0% 93% 0% 95%

Heavy Vehicles 0 25 5 12 25 0 0 0 0 12 0 22

% Heavy Vehicles 0% 3% 1% 2% 3% 0% 0% 0% 0% 7% 0% 5%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 504 160 0 0 0 0 234 410 0 0 0 0 0 0 0 0 0 0 0 0 84 0 224 0 0 0 0 1,616 0.89

% Heavy Vehicles 0% 2% 1% -- -- -- -- 2% 1% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 5% 0% 5% -- -- -- --

Renner Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Renner Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Renner Rd (EB) Renner Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

25



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Alton Darby Creek Rd & Renner Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 0 29 24 0 0 0 0 50 52 0 0 0 0 0 0 0 0 0 0 0 0 37 0 55 0 0 0 0 247 1,112

2:45 PM 0 47 19 0 0 0 0 59 77 0 0 0 0 0 0 0 0 0 0 0 0 27 0 47 0 0 0 0 276 1,208

3:00 PM 0 70 29 0 0 0 0 49 48 0 0 0 0 0 0 0 0 0 0 0 0 42 0 50 0 0 0 0 288 1,306

3:15 PM 0 72 32 0 0 0 0 40 52 0 0 0 0 0 0 0 0 0 0 0 0 45 0 60 0 0 0 0 301 1,402

3:30 PM 0 65 40 0 0 0 0 49 72 0 0 0 0 0 0 0 0 0 0 0 0 48 0 69 0 0 0 0 343 1,528

3:45 PM 0 61 36 0 0 0 0 51 107 0 0 0 0 0 0 0 0 0 0 0 0 59 0 60 0 0 0 0 374 1,641

4:00 PM 0 58 34 0 0 0 0 46 117 0 0 0 0 0 0 0 0 0 0 0 0 57 0 72 0 0 0 0 384 1,770

4:15 PM 0 64 47 0 0 0 0 41 122 0 0 0 0 0 0 0 0 0 0 0 0 65 0 88 0 0 0 0 427 1,900

4:30 PM 0 74 39 0 0 0 0 57 133 0 0 0 0 0 0 0 0 0 0 0 0 58 0 95 0 0 0 0 456 2,029

4:45 PM 0 118 46 0 0 0 0 54 128 0 0 0 0 0 0 0 0 0 0 0 0 69 0 88 0 0 0 0 503 2,083

5:00 PM 0 103 47 0 0 0 0 49 142 0 0 0 0 0 0 0 0 0 0 0 0 86 0 87 0 0 0 0 514 2,086

5:15 PM 0 102 70 0 0 0 0 60 137 0 0 0 0 0 0 0 0 0 0 0 0 86 0 101 0 0 0 0 556 2,010

5:30 PM 0 102 50 0 0 0 0 55 132 0 0 0 0 0 0 0 0 0 0 0 0 85 0 86 0 0 0 0 510 1,834

5:45 PM 0 69 57 0 0 0 0 50 149 0 0 0 0 0 0 0 0 0 0 0 0 78 0 103 0 0 0 0 506 --

6:00 PM 0 79 49 0 0 0 0 47 98 0 0 0 0 0 0 0 0 0 0 0 0 90 0 75 0 0 0 0 438 --

6:15 PM 0 54 44 0 0 0 0 41 87 0 0 0 0 0 0 0 0 0 0 0 0 74 0 80 0 0 0 0 380 --

Grand Total 0 1,167 663 0 0 0 0 798 1,653 0 0 0 0 0 0 0 0 0 0 0 0 1,006 0 1,216 0 0 0 0 6,503

% Approach 0% 64% 36% 33% 67% 0% 0% 0% 0% 45% 0% 55%

% Total 0% 18% 10% 12% 25% 0% 0% 0% 0% 15% 0% 19%

Lights 0 1,138 646 770 1,616 0 0 0 0 1,000 0 1,195

% Lights 0% 98% 97% 96% 98% 0% 0% 0% 0% 99% 0% 98%

Heavy Vehicles 0 29 17 28 37 0 0 0 0 6 0 21

% Heavy Vehicles 0% 2% 3% 4% 2% 0% 0% 0% 0% 1% 0% 2%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 376 224 0 0 0 0 214 560 0 0 0 0 0 0 0 0 0 0 0 0 335 0 377 0 0 0 0 2,086 0.94

% Heavy Vehicles 0% 2% 1% -- -- -- -- 1% 2% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 1% 0% 1% -- -- -- --

Renner Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

5:00 PM - 6:00 PM

PM Peak Hour

Summary

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Renner Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Alton Darby Creek Rd (NB) Alton Darby Creek Rd (SB) Renner Rd (EB) Renner Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

26



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Roberts Rd & Frazell Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 6:00 AM - 12:00 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

6:00 AM 0 0 0 0 0 0 0 6 0 1 0 0 0 0 2 55 0 0 0 0 0 0 14 0 0 0 0 0 78 600

6:15 AM 0 0 0 0 0 0 0 20 0 1 0 0 0 0 6 88 0 0 0 0 0 0 21 3 0 0 0 0 139 807

6:30 AM 0 0 0 0 0 0 0 15 0 12 0 0 0 0 2 87 0 0 0 0 0 0 45 12 0 0 0 0 173 1,006

6:45 AM 0 0 0 0 0 0 0 13 0 10 0 0 0 0 14 120 0 0 0 0 0 0 44 9 0 0 0 0 210 1,138

7:00 AM 0 0 0 0 0 0 0 20 0 22 0 0 0 0 10 146 0 0 0 0 0 0 80 7 0 0 0 0 285 1,224

7:15 AM 0 0 0 0 0 0 0 10 0 28 0 0 0 0 32 162 0 0 0 0 0 0 94 12 0 0 0 0 338 1,207

7:30 AM 0 0 0 0 0 0 0 8 0 12 0 0 0 0 34 158 0 0 0 0 0 0 87 6 0 0 0 0 305 1,082

7:45 AM 0 0 0 0 0 0 0 15 0 21 0 0 0 0 19 159 0 0 0 0 0 0 71 11 0 0 0 0 296 980

8:00 AM 0 0 0 0 0 0 0 14 0 17 0 0 0 0 21 137 0 0 0 0 0 0 73 6 0 0 0 0 268 938

8:15 AM 0 0 0 0 0 0 0 10 0 18 0 0 0 0 14 108 0 0 0 0 0 0 53 10 0 0 0 0 213 907

8:30 AM 0 0 0 0 0 0 0 13 0 13 0 0 0 0 16 95 0 0 0 0 0 0 60 6 0 0 0 0 203 842

8:45 AM 0 0 0 0 0 0 0 9 0 22 0 0 0 0 15 131 0 0 0 0 0 0 72 5 0 0 0 0 254 760

9:00 AM 0 0 0 0 0 0 0 13 0 19 0 0 0 0 19 114 0 0 0 0 0 0 60 12 0 0 0 0 237 623

9:15 AM 0 0 0 0 0 0 0 14 0 4 0 0 0 0 4 74 0 0 0 0 0 0 46 6 0 0 0 0 148 488

9:30 AM 0 0 0 0 0 0 0 10 0 13 0 0 0 0 5 47 0 0 0 0 0 0 41 5 0 0 0 0 121 475

9:45 AM 0 0 0 0 0 0 0 8 0 6 0 0 0 0 9 58 0 0 0 0 0 0 33 3 0 0 0 0 117 470

10:00 AM 0 0 0 0 0 0 0 8 0 5 0 0 0 0 3 46 0 0 0 0 0 0 37 3 0 0 0 0 102 485

10:15 AM 0 0 0 0 0 0 0 9 0 4 0 0 0 0 5 72 0 0 0 0 0 0 40 5 0 0 0 0 135 541

10:30 AM 0 0 0 0 0 0 0 13 0 9 0 0 0 0 5 46 0 0 0 0 0 0 40 3 0 0 0 0 116 576

10:45 AM 0 0 0 0 0 0 0 4 0 7 0 0 0 0 4 61 0 0 0 0 0 0 54 2 0 0 0 0 132 653

11:00 AM 0 0 0 0 0 0 0 4 0 3 0 0 0 0 15 58 0 0 0 0 0 0 76 2 0 0 0 0 158 681

11:15 AM 0 0 0 0 0 0 0 5 0 14 0 0 0 0 6 63 0 0 0 0 0 0 74 8 0 0 0 0 170 --

11:30 AM 0 0 0 0 0 0 0 8 0 12 0 0 0 0 11 92 0 0 0 0 0 0 62 8 0 0 0 0 193 --

11:45 AM 0 0 0 0 0 0 0 9 0 10 0 0 0 0 9 70 0 0 0 0 0 0 50 12 0 0 0 0 160 --

Grand Total 0 0 0 0 0 0 0 258 0 283 0 0 0 0 280 2,247 0 0 0 0 0 0 1,327 156 0 0 0 0 4,551

% Approach 0% 0% 0% 48% 0% 52% 11% 89% 0% 0% 89% 11%

% Total 0% 0% 0% 6% 0% 6% 6% 49% 0% 0% 29% 3%

Lights 0 0 0 251 0 264 266 2,155 0 0 1,225 143

% Lights 0% 0% 0% 97% 0% 93% 95% 96% 0% 0% 92% 92%

Heavy Vehicles 0 0 0 7 0 19 14 92 0 0 102 13

% Heavy Vehicles 0% 0% 0% 3% 0% 7% 5% 4% 0% 0% 8% 8%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 0 0 0 0 0 0 53 0 83 0 0 0 0 95 625 0 0 0 0 0 0 332 36 0 0 0 0 1,224 0.91

% Heavy Vehicles 0% 0% 0% -- -- -- -- 0% 0% 4% -- -- -- -- 3% 4% 0% -- -- -- -- 0% 7% 9% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:00 AM - 8:00 AM

AM Peak Hour

Summary

Frazell Rd (NB) Frazell Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Frazell Rd (NB) Frazell Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

27



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Roberts Rd & Frazell Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 12:00 PM - 7:00 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

12:00 PM 0 0 0 0 0 0 0 8 0 5 0 0 0 0 8 66 0 0 0 0 0 0 53 5 0 0 0 0 145 687

12:15 PM 0 0 0 0 0 0 0 6 0 10 0 0 0 0 8 55 0 0 0 0 0 0 58 13 0 0 0 0 150 713

12:30 PM 0 0 0 0 0 0 0 5 0 15 0 0 0 0 10 64 0 0 0 0 0 0 83 12 0 0 0 0 189 700

12:45 PM 0 0 0 0 0 0 0 8 0 21 0 0 0 0 13 90 0 0 0 0 0 0 67 4 0 0 0 0 203 683

1:00 PM 0 0 0 0 0 0 0 7 0 6 0 0 0 0 9 89 0 0 0 0 0 0 52 8 0 0 0 0 171 638

1:15 PM 0 0 0 0 0 0 0 4 0 9 0 0 0 0 2 56 0 0 0 0 0 0 59 7 0 0 0 0 137 646

1:30 PM 0 0 0 0 0 0 0 10 0 15 0 0 0 0 7 53 0 0 0 0 0 0 66 21 0 0 0 0 172 692

1:45 PM 0 0 0 0 0 0 0 6 0 6 0 0 0 0 4 64 0 0 0 0 0 0 62 16 0 0 0 0 158 729

2:00 PM 0 0 0 0 0 0 0 5 0 7 0 0 0 0 5 64 0 0 0 0 0 0 80 18 0 0 0 0 179 876

2:15 PM 0 0 0 0 0 0 0 11 0 15 0 0 0 0 6 44 0 0 0 0 0 0 97 10 0 0 0 0 183 936

2:30 PM 0 0 0 0 0 0 0 8 0 12 0 0 0 0 16 74 0 0 0 0 0 0 92 7 0 0 0 0 209 998

2:45 PM 0 0 0 0 0 0 0 11 0 16 0 0 0 0 28 138 0 0 0 0 0 0 97 15 0 0 0 0 305 1,070

3:00 PM 0 0 0 0 0 0 0 11 0 16 0 0 0 0 15 86 0 0 0 0 0 0 100 11 0 0 0 0 239 1,074

3:15 PM 0 0 0 0 0 0 0 9 0 18 0 0 0 0 19 65 0 0 0 0 0 0 125 9 0 0 0 0 245 1,126

3:30 PM 0 0 0 0 0 0 0 4 0 16 0 0 0 0 21 120 0 0 0 0 0 0 108 12 0 0 0 0 281 1,184

3:45 PM 0 0 0 0 0 0 0 15 0 19 0 0 0 0 19 134 0 0 0 0 0 0 107 15 0 0 0 0 309 1,246

4:00 PM 0 0 0 0 0 0 0 13 0 17 0 0 0 0 9 104 0 0 0 0 0 0 133 15 0 0 0 0 291 1,266

4:15 PM 0 0 0 0 0 0 0 11 0 19 0 0 0 0 19 102 0 0 0 0 0 0 144 8 0 0 0 0 303 1,287

4:30 PM 0 0 0 0 0 0 0 11 0 24 0 0 0 0 17 129 0 0 0 0 0 0 142 20 0 0 0 0 343 1,310

4:45 PM 0 0 0 0 0 0 0 6 0 21 0 0 0 0 20 127 0 0 0 0 0 0 142 13 0 0 0 0 329 1,310

5:00 PM 0 0 0 0 0 0 0 7 0 22 0 0 0 0 20 101 0 0 0 0 0 0 149 13 0 0 0 0 312 1,298

5:15 PM 0 0 0 0 0 0 0 16 0 24 0 0 0 0 24 96 0 0 0 0 0 0 153 13 0 0 0 0 326 1,306

5:30 PM 0 0 0 0 0 0 0 6 0 32 0 0 0 0 19 110 0 0 0 0 0 0 158 18 0 0 0 0 343 1,284

5:45 PM 0 0 0 0 0 0 0 11 0 32 0 0 0 0 25 99 0 0 0 0 0 0 136 14 0 0 0 0 317 1,202

6:00 PM 0 0 0 0 0 0 0 11 0 21 0 0 0 0 21 114 0 0 0 0 0 0 145 8 0 0 0 0 320 1,119

6:15 PM 0 0 0 0 0 0 0 7 0 26 0 0 0 0 12 101 0 0 0 0 0 0 143 15 0 0 0 0 304 --

6:30 PM 0 0 0 0 0 0 0 10 0 26 0 0 0 0 16 91 0 0 0 0 0 0 111 7 0 0 0 0 261 --

6:45 PM 0 0 0 0 0 0 0 15 0 23 0 0 0 0 9 70 0 0 0 0 0 0 100 17 0 0 0 0 234 --

Grand Total 0 0 0 0 0 0 0 252 0 493 0 0 0 0 401 2,506 0 0 0 0 0 0 2,962 344 0 0 0 0 6,958

% Approach 0% 0% 0% 34% 0% 66% 14% 86% 0% 0% 90% 10%

% Total 0% 0% 0% 4% 0% 7% 6% 36% 0% 0% 43% 5%

Lights 0 0 0 239 0 479 386 2,415 0 0 2,874 334

% Lights 0% 0% 0% 95% 0% 97% 96% 96% 0% 0% 97% 97%

Heavy Vehicles 0 0 0 13 0 14 15 91 0 0 88 10

% Heavy Vehicles 0% 0% 0% 5% 0% 3% 4% 4% 0% 0% 3% 3%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 0 0 0 0 0 0 0 35 0 99 0 0 0 0 83 434 0 0 0 0 0 0 602 57 0 0 0 0 1,310 0.95

% Heavy Vehicles 0% 0% 0% -- -- -- -- 6% 0% 1% -- -- -- -- 0% 2% 0% -- -- -- -- 0% 1% 0% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:45 PM - 5:45 PM

PM Peak Hour

Summary

Frazell Rd (NB) Frazell Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Frazell Rd (NB) Frazell Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

28



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Roberts Rd & Spindler Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 6:00 AM - 12:00 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

6:00 AM 5 0 7 0 0 0 0 0 0 0 0 0 0 0 0 49 12 0 0 0 0 5 9 0 0 0 0 0 87 664

6:15 AM 8 0 14 0 0 0 0 0 0 0 0 0 0 0 0 92 15 0 0 0 0 4 16 0 0 0 0 0 149 871

6:30 AM 22 0 34 0 0 0 0 0 0 0 0 0 0 0 0 88 14 0 0 0 0 7 36 0 0 0 0 0 201 1,047

6:45 AM 15 0 31 0 0 0 0 0 0 0 0 0 0 0 0 122 12 0 0 0 0 9 38 0 0 0 0 0 227 1,156

7:00 AM 11 0 26 0 0 0 0 0 0 0 0 0 0 0 0 151 16 0 0 0 0 15 75 0 0 0 0 0 294 1,224

7:15 AM 15 0 37 0 0 0 0 0 0 0 0 0 0 0 0 159 12 0 0 0 0 11 91 0 0 0 0 0 325 1,206

7:30 AM 17 0 43 0 0 0 0 0 0 0 0 0 0 0 0 149 18 0 0 0 0 6 77 0 0 0 0 0 310 1,108

7:45 AM 18 0 32 0 0 0 0 0 0 0 0 0 0 0 0 153 18 0 0 0 0 12 62 0 0 0 0 0 295 1,015

8:00 AM 11 0 33 0 0 0 0 0 0 0 0 0 0 0 0 135 17 0 0 0 0 12 68 0 0 0 0 0 276 983

8:15 AM 13 0 36 0 0 0 0 0 0 0 0 0 0 0 0 100 18 0 0 0 0 10 50 0 0 0 0 0 227 932

8:30 AM 15 0 31 0 0 0 0 0 0 0 0 0 0 0 0 87 21 0 0 0 0 10 53 0 0 0 0 0 217 878

8:45 AM 17 0 28 0 0 0 0 0 0 0 0 0 0 0 0 114 26 0 0 0 0 17 61 0 0 0 0 0 263 798

9:00 AM 14 0 22 0 0 0 0 0 0 0 0 0 0 0 0 111 15 0 0 0 0 7 56 0 0 0 0 0 225 661

9:15 AM 10 0 21 0 0 0 0 0 0 0 0 0 0 0 0 73 15 0 0 0 0 13 41 0 0 0 0 0 173 546

9:30 AM 9 0 24 0 0 0 0 0 0 0 0 0 0 0 0 47 10 0 0 0 0 10 37 0 0 0 0 0 137 514

9:45 AM 7 0 16 0 0 0 0 0 0 0 0 0 0 0 0 56 10 0 0 0 0 8 29 0 0 0 0 0 126 510

10:00 AM 4 0 10 0 0 0 0 0 0 0 0 0 0 0 0 45 9 0 0 0 0 6 36 0 0 0 0 0 110 517

10:15 AM 7 0 12 0 0 0 0 0 0 0 0 0 0 0 0 72 8 0 0 0 0 4 38 0 0 0 0 0 141 568

10:30 AM 7 0 17 0 0 0 0 0 0 0 0 0 0 0 0 50 10 0 0 0 0 12 37 0 0 0 0 0 133 596

10:45 AM 5 0 7 0 0 0 0 0 0 0 0 0 0 0 0 57 8 0 0 0 0 6 50 0 0 0 0 0 133 656

11:00 AM 2 0 15 0 0 0 0 0 0 0 0 0 0 0 0 51 10 0 0 0 0 7 76 0 0 0 0 0 161 682

11:15 AM 11 0 7 0 0 0 0 0 0 0 0 0 0 0 0 65 3 0 0 0 0 11 72 0 0 0 0 0 169 --

11:30 AM 10 0 14 0 0 0 0 0 0 0 0 0 0 0 0 84 15 0 0 0 0 9 61 0 0 0 0 0 193 --

11:45 AM 9 0 16 0 0 0 0 0 0 0 0 0 0 0 0 62 14 0 0 0 0 7 51 0 0 0 0 0 159 --

Grand Total 262 0 533 0 0 0 0 0 0 0 0 0 0 0 0 2,172 326 0 0 0 0 218 1,220 0 0 0 0 0 4,731

% Approach 33% 0% 67% 0% 0% 0% 0% 87% 13% 15% 85% 0%

% Total 6% 0% 11% 0% 0% 0% 0% 46% 7% 5% 26% 0%

Lights 245 0 522 0 0 0 0 2,085 315 204 1,117 0

% Lights 94% 0% 98% 0% 0% 0% 0% 96% 97% 94% 92% 0%

Heavy Vehicles 17 0 11 0 0 0 0 87 11 14 103 0

% Heavy Vehicles 6% 0% 2% 0% 0% 0% 0% 4% 3% 6% 8% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 61 0 138 0 0 0 0 0 0 0 0 0 0 0 0 612 64 0 0 0 0 44 305 0 0 0 0 0 1,224 0.94

% Heavy Vehicles 5% 0% 2% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 4% 3% -- -- -- -- 9% 8% 0% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:00 AM - 8:00 AM

AM Peak Hour

Summary

Spindler Rd (NB) Spindler Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Spindler Rd (NB) Spindler Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

29



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Roberts Rd & Spindler Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 12:00 PM - 7:00 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

12:00 PM 4 0 10 0 0 0 0 0 0 0 0 0 0 0 0 63 12 0 0 0 0 14 55 0 0 0 0 0 158 720

12:15 PM 10 0 15 0 0 0 0 0 0 0 0 0 0 0 0 50 11 0 0 0 0 10 60 0 0 0 0 0 156 757

12:30 PM 11 0 17 0 0 0 0 0 0 0 0 0 0 0 0 59 10 0 0 0 0 21 84 0 0 0 0 0 202 758

12:45 PM 11 0 23 0 0 0 0 0 0 0 0 0 0 0 0 84 14 0 0 0 0 13 59 0 0 0 0 0 204 731

1:00 PM 4 0 21 0 0 0 0 0 0 0 0 0 0 0 0 80 16 0 0 0 0 18 56 0 0 0 0 0 195 701

1:15 PM 6 0 15 0 0 0 0 0 0 0 0 0 0 0 0 55 5 0 0 0 0 15 61 0 0 0 0 0 157 701

1:30 PM 6 0 15 0 0 0 0 0 0 0 0 0 0 0 0 56 7 0 0 0 0 12 79 0 0 0 0 0 175 731

1:45 PM 10 0 15 0 0 0 0 0 0 0 0 0 0 0 0 60 10 0 0 0 0 10 69 0 0 0 0 0 174 773

2:00 PM 10 0 13 0 0 0 0 0 0 0 0 0 0 0 0 62 7 0 0 0 0 14 89 0 0 0 0 0 195 910

2:15 PM 9 0 14 0 0 0 0 0 0 0 0 0 0 0 0 42 14 0 0 0 0 12 96 0 0 0 0 0 187 964

2:30 PM 4 0 17 0 0 0 0 0 0 0 0 0 0 0 0 63 20 0 0 0 0 16 97 0 0 0 0 0 217 1,050

2:45 PM 8 0 25 0 0 0 0 0 0 0 0 0 0 0 0 123 25 0 0 0 0 27 103 0 0 0 0 0 311 1,135

3:00 PM 10 0 13 0 0 0 0 0 0 0 0 0 0 0 0 83 15 0 0 0 0 25 103 0 0 0 0 0 249 1,140

3:15 PM 11 0 22 0 0 0 0 0 0 0 0 0 0 0 0 64 11 0 0 0 0 43 122 0 0 0 0 0 273 1,219

3:30 PM 7 0 33 0 0 0 0 0 0 0 0 0 0 0 0 101 20 0 0 0 0 28 113 0 0 0 0 0 302 1,274

3:45 PM 10 0 16 0 0 0 0 0 0 0 0 0 0 0 0 123 25 0 0 0 0 31 111 0 0 0 0 0 316 1,332

4:00 PM 12 0 25 0 0 0 0 0 0 0 0 0 0 0 0 95 22 0 0 0 0 36 138 0 0 0 0 0 328 1,380

4:15 PM 8 0 17 0 0 0 0 0 0 0 0 0 0 0 0 94 20 0 0 0 0 43 146 0 0 0 0 0 328 1,385

4:30 PM 10 0 21 0 0 0 0 0 0 0 0 0 0 0 0 116 24 0 0 0 0 42 147 0 0 0 0 0 360 1,396

4:45 PM 10 0 26 0 0 0 0 0 0 0 0 0 0 0 0 101 32 0 0 0 0 44 151 0 0 0 0 0 364 1,390

5:00 PM 8 0 28 0 0 0 0 0 0 0 0 0 0 0 0 87 21 0 0 0 0 39 150 0 0 0 0 0 333 1,338

5:15 PM 8 0 26 0 0 0 0 0 0 0 0 0 0 0 0 76 34 0 0 0 0 40 155 0 0 0 0 0 339 1,335

5:30 PM 9 0 28 0 0 0 0 0 0 0 0 0 0 0 0 90 28 0 0 0 0 39 160 0 0 0 0 0 354 1,320

5:45 PM 14 0 19 0 0 0 0 0 0 0 0 0 0 0 0 83 27 0 0 0 0 38 131 0 0 0 0 0 312 1,228

6:00 PM 7 0 23 0 0 0 0 0 0 0 0 0 0 0 0 101 24 0 0 0 0 29 146 0 0 0 0 0 330 1,181

6:15 PM 5 0 26 0 0 0 0 0 0 0 0 0 0 0 0 81 27 0 0 0 0 35 150 0 0 0 0 0 324 --

6:30 PM 7 0 18 0 0 0 0 0 0 0 0 0 0 0 0 75 26 0 0 0 0 26 110 0 0 0 0 0 262 --

6:45 PM 10 0 22 0 0 0 0 0 0 0 0 0 0 0 0 68 18 0 0 0 0 40 107 0 0 0 0 0 265 --

Grand Total 239 0 563 0 0 0 0 0 0 0 0 0 0 0 0 2,235 525 0 0 0 0 760 3,048 0 0 0 0 0 7,370

% Approach 30% 0% 70% 0% 0% 0% 0% 81% 19% 20% 80% 0%

% Total 3% 0% 8% 0% 0% 0% 0% 30% 7% 10% 41% 0%

Lights 233 0 555 0 0 0 0 2,155 504 751 2,954 0

% Lights 97% 0% 99% 0% 0% 0% 0% 96% 96% 99% 97% 0%

Heavy Vehicles 6 0 8 0 0 0 0 80 21 9 94 0

% Heavy Vehicles 3% 0% 1% 0% 0% 0% 0% 4% 4% 1% 3% 0%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 36 0 101 0 0 0 0 0 0 0 0 0 0 0 0 380 111 0 0 0 0 165 603 0 0 0 0 0 1,396 0.96

% Heavy Vehicles 0% 0% 0% -- -- -- -- 0% 0% 0% -- -- -- -- 0% 3% 4% -- -- -- -- 1% 1% 0% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Spindler Rd (NB) Spindler Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 0% 0% 0%

0 0 0

0 0 0 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Spindler Rd (NB) Spindler Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

30



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Roberts Rd & Hilliard Rome Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 20 81 62 0 0 0 0 57 120 11 0 0 0 0 25 120 71 0 0 0 0 42 39 27 0 0 0 0 675 3,188

7:15 AM 25 84 87 0 0 0 0 84 136 12 0 0 0 0 30 139 51 0 0 0 0 69 48 50 0 0 0 0 815 3,307

7:30 AM 29 120 101 0 0 0 0 64 146 11 0 1 0 0 32 155 56 0 0 0 0 56 42 31 0 0 0 0 843 3,111

7:45 AM 26 115 126 0 0 0 0 62 158 15 0 0 0 0 36 118 58 0 0 0 0 72 42 27 0 0 0 0 855 2,960

8:00 AM 21 121 103 1 0 0 0 49 135 8 0 0 0 0 33 123 46 0 0 0 0 76 52 27 0 0 0 0 794 2,750

8:15 AM 16 95 55 0 0 0 0 37 147 18 0 0 0 0 33 103 31 0 0 0 0 38 27 19 0 1 0 0 619 2,584

8:30 AM 25 136 79 0 0 0 0 39 156 16 0 0 0 0 32 92 33 0 2 0 0 33 32 19 0 0 0 0 692 2,514

8:45 AM 18 107 54 0 0 0 0 46 129 17 0 0 0 0 43 88 40 0 0 0 0 32 40 31 0 0 0 0 645 --

9:00 AM 30 84 45 1 0 0 0 45 178 14 0 0 0 0 20 75 54 0 0 0 0 37 27 19 0 0 0 0 628 --

9:15 AM 17 84 48 0 0 0 0 34 126 22 0 0 0 0 20 66 31 0 0 0 0 50 33 18 0 0 0 0 549 --

Grand Total 227 1,027 760 2 0 0 0 517 1,431 144 0 1 0 0 304 1,079 471 0 2 0 0 505 382 268 0 1 0 0 7,115

% Approach 11% 51% 38% 25% 68% 7% 16% 58% 25% 44% 33% 23%

% Total 3% 14% 11% 7% 20% 2% 4% 15% 7% 7% 5% 4%

Lights 196 973 698 502 1,367 134 290 1,065 420 462 358 250

% Lights 86% 95% 92% 97% 96% 93% 95% 99% 89% 91% 94% 93%

Heavy Vehicles 31 54 62 15 64 10 14 14 51 43 24 18

% Heavy Vehicles 14% 5% 8% 3% 4% 7% 5% 1% 11% 9% 6% 7%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 101 440 417 1 0 0 0 259 575 46 0 1 0 0 131 535 211 0 0 0 0 273 184 135 0 0 0 0 3,307 0.97

% Heavy Vehicles 16% 6% 7% -- -- -- -- 3% 4% 9% -- -- -- -- 6% 1% 10% -- -- -- -- 7% 4% 3% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

100% 100% 100% 100%

0 0 0

2 1 2 1

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

31



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Roberts Rd & Hilliard Rome Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 46 110 76 0 0 0 0 29 93 13 0 0 0 0 29 53 28 0 0 0 0 68 74 39 0 0 0 0 658 3,050

2:45 PM 41 156 55 1 0 0 0 47 126 29 0 0 0 0 37 58 47 0 0 0 0 75 81 47 0 0 0 0 799 3,306

3:00 PM 48 127 56 2 0 0 0 50 138 23 0 0 0 0 19 66 41 0 0 0 0 74 78 38 2 0 0 0 758 3,435

3:15 PM 50 119 83 0 1 0 0 45 137 12 0 0 0 0 32 75 25 0 0 0 0 94 120 43 1 0 0 0 835 3,702

3:30 PM 57 180 61 0 0 0 0 40 152 24 0 0 0 0 27 82 37 0 0 0 0 95 112 47 0 1 0 0 914 3,853

3:45 PM 51 146 52 0 0 0 0 48 172 29 0 1 0 0 41 73 48 0 2 0 0 103 113 52 1 0 0 0 928 3,973

4:00 PM 67 176 71 0 0 0 0 55 183 35 0 0 0 0 35 66 41 0 0 0 0 102 154 40 0 0 0 0 1,025 4,073

4:15 PM 56 152 81 0 0 0 0 43 180 40 0 1 0 0 32 67 35 0 0 0 0 111 139 50 0 0 0 0 986 4,115

4:30 PM 69 204 83 0 0 0 0 49 179 46 0 0 0 0 38 65 39 0 1 0 0 90 125 47 0 0 0 0 1,034 4,173

4:45 PM 56 194 74 0 0 0 0 47 162 36 0 0 0 0 41 89 28 0 0 0 0 87 149 65 0 0 0 0 1,028 4,151

5:00 PM 71 201 76 0 1 0 0 64 174 50 0 0 0 0 39 69 31 0 0 0 0 79 124 89 0 0 0 0 1,067 4,137

5:15 PM 66 188 60 0 0 0 0 48 169 44 0 0 0 0 42 68 30 0 0 0 0 87 164 78 0 0 0 0 1,044 4,067

5:30 PM 69 186 46 0 0 0 0 61 174 35 0 0 0 0 38 52 42 0 0 0 0 83 149 77 0 0 0 0 1,012 3,985

5:45 PM 57 189 80 0 0 0 0 55 188 36 0 0 0 0 28 67 33 0 0 0 0 83 124 74 0 0 0 0 1,014 --

6:00 PM 73 164 71 0 1 0 0 60 189 38 0 0 0 0 41 73 23 0 0 0 0 81 115 69 0 0 0 0 997 --

6:15 PM 70 199 64 0 0 0 0 51 132 37 0 0 0 0 40 86 24 0 0 0 0 83 119 57 1 0 0 0 962 --

Grand Total 947 2,691 1,089 3 3 0 0 792 2,548 527 0 2 0 0 559 1,109 552 0 3 0 0 1,395 1,940 912 5 1 0 0 15,061

% Approach 20% 57% 23% 20% 66% 14% 25% 50% 25% 33% 46% 21%

% Total 6% 18% 7% 5% 17% 3% 4% 7% 4% 9% 13% 6%

Lights 933 2,650 1,057 772 2,509 510 546 1,090 524 1,372 1,915 892

% Lights 99% 98% 97% 97% 98% 97% 98% 98% 95% 98% 99% 98%

Heavy Vehicles 14 41 32 20 39 17 13 19 28 23 25 20

% Heavy Vehicles 1% 2% 3% 3% 2% 3% 2% 2% 5% 2% 1% 2%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 262 787 293 0 1 0 0 208 684 176 0 0 0 0 160 291 128 0 1 0 0 343 562 279 0 0 0 0 4,173 0.98

% Heavy Vehicles 1% 1% 2% -- -- -- -- 1% 1% 1% -- -- -- -- 2% 2% 3% -- -- -- -- 2% 0% 1% -- -- -- --

Roberts Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:30 PM - 5:30 PM

PM Peak Hour

Summary

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Roberts Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

100% 100% 100% 100%

0 0 0

6 2 3 6

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Roberts Rd (EB) Roberts Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

32



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Renner Rd & Spindler Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 1 2 10 0 0 0 0 53 1 6 0 0 0 0 5 86 3 0 0 0 0 1 47 8 0 0 0 0 223 994

7:15 AM 4 0 7 0 0 0 0 48 2 18 0 0 0 0 11 90 1 0 0 0 0 3 81 9 0 0 0 0 274 1,000

7:30 AM 3 1 11 0 0 0 0 44 1 12 0 0 0 0 5 90 1 0 0 0 0 3 65 10 0 0 0 0 246 990

7:45 AM 3 3 5 0 0 0 0 36 0 7 0 0 0 0 7 118 1 0 0 0 0 2 51 18 0 0 0 0 251 995

8:00 AM 1 0 7 0 0 0 0 44 0 8 0 0 0 0 9 89 0 0 0 0 0 1 52 18 0 0 0 0 229 1,050

8:15 AM 0 3 2 0 0 0 0 39 1 6 0 0 0 0 11 123 1 0 0 0 0 1 51 26 0 0 0 0 264 1,008

8:30 AM 1 2 3 0 0 0 0 58 0 16 0 4 0 1 2 94 0 5 0 0 0 4 54 17 0 0 0 0 251 902

8:45 AM 3 3 3 0 0 0 0 72 4 27 0 0 0 0 2 93 0 0 0 0 0 0 85 14 0 0 0 0 306 --

9:00 AM 0 1 2 0 0 0 0 54 1 7 0 0 0 0 0 73 0 2 2 0 0 4 39 6 0 0 0 0 187 --

9:15 AM 1 2 4 0 0 0 0 31 0 2 0 0 0 0 1 70 2 0 0 0 0 1 31 13 0 0 0 0 158 --

Grand Total 17 17 54 0 0 0 0 479 10 109 0 4 0 1 53 926 9 7 2 0 0 20 556 139 0 0 0 0 2,389

% Approach 19% 19% 61% 80% 2% 18% 5% 94% 1% 3% 78% 19%

% Total 1% 1% 2% 20% 0% 5% 2% 39% 0% 1% 23% 6%

Lights 16 16 53 473 10 102 52 900 6 19 526 120

% Lights 94% 94% 98% 99% 100% 94% 98% 97% 67% 95% 95% 86%

Heavy Vehicles 1 1 1 6 0 7 1 26 3 1 30 19

% Heavy Vehicles 6% 6% 2% 1% 0% 6% 2% 3% 33% 5% 5% 14%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 5 8 15 0 0 0 0 213 5 57 0 4 0 1 24 399 1 5 0 0 0 6 242 75 0 0 0 0 1,050 0.86

% Heavy Vehicles 0% 0% 0% -- -- -- -- 2% 0% 11% -- -- -- -- 4% 4% 0% -- -- -- -- 0% 5% 18% -- -- -- --

Renner Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

8:00 AM - 9:00 AM

AM Peak Hour

Summary

Spindler Rd (NB) Spindler Rd (SB) Renner Rd (EB)

R

PED BICYCLE

0

0% 20% 0% 0%

0% 80% 100% 0%

0 1 0

0 4 9 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Spindler Rd (NB) Spindler Rd (SB) Renner Rd (EB) Renner Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

33



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Renner Rd & Spindler Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 1 2 3 0 0 0 0 17 0 3 0 0 0 0 4 56 2 0 0 0 0 1 86 16 0 0 0 0 191 945

2:45 PM 0 2 3 0 0 0 0 21 0 8 0 0 0 0 4 80 2 0 0 0 0 4 83 25 0 0 0 0 232 1,089

3:00 PM 1 2 7 0 0 0 0 18 1 3 0 1 0 0 4 73 1 0 0 0 0 1 124 27 0 0 0 0 262 1,155

3:15 PM 1 2 2 0 0 0 0 23 2 6 0 0 0 0 8 65 2 0 0 0 0 5 105 39 0 0 0 0 260 1,160

3:30 PM 0 1 7 0 1 0 0 54 4 8 8 1 1 0 9 99 1 1 7 0 0 3 114 35 0 0 0 0 335 1,245

3:45 PM 0 2 3 0 0 0 0 26 0 6 0 0 0 0 9 87 3 0 0 0 0 3 116 43 0 0 0 0 298 1,283

4:00 PM 1 0 1 0 0 0 0 20 2 7 0 0 0 0 5 78 1 0 0 0 0 2 111 39 0 0 0 0 267 1,366

4:15 PM 0 2 3 0 0 0 0 25 1 9 0 0 0 0 4 86 1 0 0 0 0 4 172 38 0 0 0 0 345 1,466

4:30 PM 0 2 1 0 0 0 0 25 2 11 0 0 0 0 8 97 0 0 0 0 0 7 153 67 0 0 0 0 373 1,521

4:45 PM 1 1 7 0 0 0 0 45 2 9 0 0 0 0 8 113 1 0 5 0 0 3 147 44 0 0 0 0 381 1,514

5:00 PM 2 1 3 0 0 0 0 33 4 11 0 0 0 0 3 98 2 0 0 0 0 9 171 30 0 0 0 0 367 1,528

5:15 PM 2 1 4 0 1 0 0 33 3 13 0 0 0 0 15 113 0 0 0 0 0 7 177 32 0 0 0 0 400 1,488

5:30 PM 1 1 4 0 0 0 0 29 0 9 0 0 0 0 5 106 1 0 0 0 0 8 174 28 0 0 0 0 366 1,412

5:45 PM 0 0 5 0 0 0 0 23 6 14 0 0 0 0 8 100 1 0 0 0 0 5 188 45 0 0 0 0 395 --

6:00 PM 1 0 4 0 0 0 0 21 3 5 0 0 0 0 4 86 0 0 0 0 0 3 150 50 0 0 0 0 327 --

6:15 PM 0 1 6 0 0 0 0 30 2 6 0 0 0 0 6 78 2 0 0 0 0 3 146 44 0 0 0 0 324 --

Grand Total 11 20 63 0 2 0 0 443 32 128 8 2 1 0 104 1,415 20 1 12 0 0 68 2,217 602 0 0 0 0 5,123

% Approach 12% 21% 67% 73% 5% 21% 7% 92% 1% 2% 77% 21%

% Total 0% 0% 1% 9% 1% 2% 2% 28% 0% 1% 43% 12%

Lights 11 19 56 426 32 126 94 1,370 18 66 2,197 585

% Lights 100% 95% 89% 96% 100% 98% 90% 97% 90% 97% 99% 97%

Heavy Vehicles 0 1 7 17 0 2 10 45 2 2 20 17

% Heavy Vehicles 0% 5% 11% 4% 0% 2% 10% 3% 10% 3% 1% 3%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 5 3 16 0 1 0 0 118 13 47 0 0 0 0 31 417 4 0 0 0 0 29 710 135 0 0 0 0 1,528 0.96

% Heavy Vehicles 0% 0% 7% -- -- -- -- 3% 0% 2% -- -- -- -- 0% 1% 0% -- -- -- -- 4% 1% 0% -- -- -- --

Renner Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

5:00 PM - 6:00 PM

PM Peak Hour

Summary

Spindler Rd (NB) Spindler Rd (SB) Renner Rd (EB)

R

PED BICYCLE

0

0% 9% 0% 0%

100% 91% 100% 0%

0 1 0

2 10 13 0

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Spindler Rd (NB) Spindler Rd (SB) Renner Rd (EB) Renner Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

34



TURNING MOVEMENT COUNT:  AM PERIOD

INTERSECTION: Renner Rd & Hilliard Rome Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 7:00 AM - 9:30 AM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

7:00 AM 39 113 104 0 0 0 0 30 256 2 0 0 0 0 6 34 113 0 0 0 0 67 15 6 0 0 0 0 785 3,618

7:15 AM 41 106 108 0 0 0 0 44 303 2 0 0 0 0 4 34 117 0 0 0 0 67 17 13 0 0 0 0 856 3,708

7:30 AM 61 190 125 0 0 0 0 32 315 0 0 0 0 0 4 47 138 0 0 0 0 55 15 18 0 0 0 0 1,000 3,685

7:45 AM 50 196 152 0 0 0 0 35 223 4 0 0 0 0 7 54 153 0 0 0 0 56 24 23 1 0 0 0 977 3,559

8:00 AM 67 188 114 0 0 0 0 36 246 4 0 0 0 0 2 26 99 0 0 0 0 58 20 15 0 0 0 0 875 3,424

8:15 AM 61 160 111 0 0 0 0 19 194 4 0 1 0 0 8 52 124 0 0 0 0 67 22 11 0 0 0 0 833 3,288

8:30 AM 52 168 135 0 0 0 0 22 224 5 0 0 0 0 8 36 127 0 0 0 0 65 23 9 0 2 0 0 874 3,189

8:45 AM 54 156 133 0 0 0 0 17 192 2 1 2 0 0 9 47 120 0 0 0 0 70 25 17 0 0 0 0 842 --

9:00 AM 56 182 85 0 0 0 0 16 159 9 0 0 0 0 12 19 95 0 0 0 0 70 22 14 1 0 0 0 739 --

9:15 AM 45 132 83 0 0 0 0 19 191 5 0 0 0 0 16 25 104 0 0 0 0 74 25 15 0 0 0 0 734 --

Grand Total 526 1,591 1,150 0 0 0 0 270 2,303 37 1 3 0 0 76 374 1,190 0 0 0 0 649 208 141 2 2 0 0 8,515

% Approach 16% 49% 35% 10% 88% 1% 5% 23% 73% 65% 21% 14%

% Total 6% 19% 14% 3% 27% 0% 1% 4% 14% 8% 2% 2%

Lights 506 1,528 975 259 2,230 34 70 354 1,180 515 185 123

% Lights 96% 96% 85% 96% 97% 92% 92% 95% 99% 79% 89% 87%

Heavy Vehicles 20 63 175 11 73 3 6 20 10 134 23 18

% Heavy Vehicles 4% 4% 15% 4% 3% 8% 8% 5% 1% 21% 11% 13%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 219 680 499 0 0 0 0 147 1087 10 0 0 0 0 17 161 507 0 0 0 0 236 76 69 1 0 0 0 3,708 0.93

% Heavy Vehicles 3% 4% 12% -- -- -- -- 4% 3% 20% -- -- -- -- 6% 6% 1% -- -- -- -- 21% 13% 16% -- -- -- --

Renner Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

AM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

7:15 AM - 8:15 AM

AM Peak Hour

Summary

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Renner Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 100% 0% 100%

0 0 0

0 4 0 4

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Renner Rd (EB) Renner Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

35



TURNING MOVEMENT COUNT:  PM PERIOD

INTERSECTION: Renner Rd & Hilliard Rome Rd

DATA DATE: Tuesday, 11/27/2018

DURATION: 2:30 PM - 6:30 PM

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

2:30 PM 78 241 95 0 0 0 0 28 215 12 0 0 0 0 20 33 66 0 0 0 0 120 46 18 0 0 0 0 972 4,158

2:45 PM 107 242 120 0 0 0 0 23 217 12 0 0 0 0 22 29 83 0 0 0 0 93 32 27 0 0 0 0 1,007 4,301

3:00 PM 89 283 120 0 0 0 0 25 222 12 0 0 0 0 15 31 76 0 0 0 0 123 34 23 0 0 0 0 1,053 4,428

3:15 PM 129 259 134 0 0 0 0 28 253 13 0 0 0 0 25 33 92 0 0 0 0 104 42 14 0 0 0 0 1,126 4,555

3:30 PM 106 298 90 0 0 0 0 23 275 9 0 0 0 0 24 30 82 1 0 0 0 132 37 9 0 0 0 0 1,115 4,694

3:45 PM 118 318 102 0 0 0 0 21 258 12 0 0 0 0 19 36 59 0 0 0 0 140 40 11 0 0 0 0 1,134 4,797

4:00 PM 138 315 104 0 0 0 0 23 257 15 0 0 0 0 20 35 81 0 0 0 0 127 47 18 0 0 0 0 1,180 4,817

4:15 PM 135 380 135 0 0 0 0 21 260 15 0 0 0 0 28 30 78 0 0 0 0 125 45 13 0 0 0 0 1,265 4,764

4:30 PM 142 345 104 0 0 0 0 31 259 12 0 1 0 0 18 31 100 0 0 0 0 115 50 11 0 0 0 0 1,218 4,622

4:45 PM 141 299 87 0 0 0 0 25 257 7 1 0 0 0 29 40 95 0 0 0 0 121 47 6 0 0 0 0 1,154 4,500

5:00 PM 135 354 93 0 0 0 0 12 209 16 0 0 0 0 26 27 99 0 0 0 0 103 47 6 1 1 0 0 1,127 4,435

5:15 PM 127 372 88 0 0 0 0 9 182 5 0 0 0 0 16 38 115 0 0 0 0 124 40 7 0 0 0 0 1,123 4,468

5:30 PM 137 340 79 0 0 0 0 16 194 11 0 0 0 0 22 28 105 0 0 0 0 113 40 11 0 0 0 0 1,096 4,445

5:45 PM 131 336 88 0 0 0 0 20 183 9 0 0 0 0 29 39 85 0 0 0 0 101 49 19 0 0 0 0 1,089 --

6:00 PM 128 375 96 0 0 0 0 22 202 4 0 0 0 0 20 36 104 0 0 0 0 104 44 25 0 0 0 0 1,160 --

6:15 PM 135 301 99 0 0 0 0 17 238 9 0 0 0 0 22 19 91 0 0 0 0 97 55 17 0 0 0 0 1,100 --

Grand Total 1,976 5,058 1,634 0 0 0 0 344 3,681 173 1 1 0 0 355 515 1,411 1 0 0 0 1,842 695 235 1 1 0 0 17,919

% Approach 23% 58% 19% 8% 88% 4% 16% 23% 62% 66% 25% 8%

% Total 11% 28% 9% 2% 21% 1% 2% 3% 8% 10% 4% 1%

Lights 1,947 5,010 1,388 337 3,615 171 351 476 1,378 1,652 681 232

% Lights 99% 99% 85% 98% 98% 99% 99% 92% 98% 90% 98% 99%

Heavy Vehicles 29 48 246 7 66 2 4 39 33 190 14 3

% Heavy Vehicles 1% 1% 15% 2% 2% 1% 1% 8% 2% 10% 2% 1%

Pedestrians

% Pedestrians

Bicycles on Crosswalk

% Bicycles

CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW CW CCW

Total Volume 556 1339 430 0 0 0 0 100 1033 49 1 1 0 0 95 136 354 0 0 0 0 488 189 48 0 0 0 0 4,817 0.95

% Heavy Vehicles 2% 1% 16% -- -- -- -- 4% 2% 0% -- -- -- -- 2% 12% 3% -- -- -- -- 12% 2% 2% -- -- -- --

Renner Rd (WB)

TOTAL 

VEHICLES
PHF

L T R

PED BICYCLE

L T T R

PED BICYCLE

L T R

PED BICYCLE

L

PM PEAK HOUR SUMMARY

Tuesday, 11/27/2018

4:00 PM - 5:00 PM

PM Peak Hour

Summary

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Renner Rd (EB)

R

PED BICYCLE

0

0% 0% 0% 0%

0% 100% 100% 100%

0 0 0

0 2 1 2

L T R

PED BICYCLE

L T R

PED BICYCLETIME BEGIN

Hilliard Rome Rd (NB) Hilliard Rome Rd (SB) Renner Rd (EB) Renner Rd (WB)

INTERVAL 

TOTAL
L T R

PED BICYCLE

L T R

PED BICYCLE
HOUR 

TOTAL

36



2018 Counted Traffic Volumes AM Peak Hour

Plate A

173 RT

RT TH LT 229 TH

105 416 139 72 LT

Roberts Rd LT 44 10 446 137

TH 189 LT TH RT

RT 5

TH LT RT

LT

TH RT

RT

RT TH LT TH

5 527 LT

Walker Rd LT 3 198 589

TH LT TH RT

RT 162

62 RT 37 RT 1 RT

TH LT 138 RT RT LT RT TH RT TH LT 274 TH RT TH LT 178 TH RT TH LT 87 TH

260 189 49 LT TH LT 51 2 225 10 LT 56 9 118 13 LT 21 777 77 241 LT

363 135 LT TH LT 19 3 7 9 LT 135 6 23 52 LT 39 237 719 493 Renner Rd

TH RT TH RT LT RT TH 363 LT TH RT TH 552 LT TH RT TH 167 LT TH RT

RT 0 RT 3 RT 530

RT

RT TH LT TH

3 473 LT

Cole Rd LT 12 0 667

TH LT TH RT

RT 6

IR-70

195 RT 340 RT

RT TH LT 74 TH RT TH LT 94 TH

16 241 208 56 LT 156 302 399 26 LT

Feder Rd LT 80 23 393 120 Feder Rd LT 660 32 621 8 Fisher Rd

TH 192 LT TH RT TH 507 LT TH RT

RT 24 RT 45

2018 Counted Traffic Volumes AM Peak Hour

(Smoothed Along Alton Darby Creek Road) Plate B

173 RT

RT TH LT 229 TH

105 416 139 72 LT

Roberts Rd LT 44 10 446 137

TH 189 LT TH RT

RT 10

TH LT RT

498 LT

593

TH RT

RT

RT TH LT TH

10 488 LT

Walker Rd LT 10 198 583

TH LT TH RT

RT 162

62 RT 37 RT 20 RT

TH LT 252 RT RT LT RT 315 TH RT TH LT 274 TH RT TH LT 178 TH RT TH LT 87 TH

390 260 63 LT 315 TH LT 51 10 225 10 LT 56 10 118 13 LT 21 777 77 241 LT

529 132 LT TH 392 LT 19 10 10 10 LT 135 10 23 52 LT 39 237 719 493 Renner Rd

TH RT TH 392 RT LT RT TH 363 LT TH RT TH 552 LT TH RT TH 167 LT TH RT

RT 10 RT 10 RT 530

RT

RT TH LT

10 443 LT

Cole Rd LT 12 10 649

TH LT TH RT

RT 10

453 659

453 661

IR-70

198 RT 340 RT

RT TH LT 74 TH RT TH LT 94 TH

16 229 208 56 LT 156 302 399 26 LT

Feder Rd LT 66 23 397 119 Feder Rd LT 660 32 621 10 Fisher Rd

TH 192 LT TH RT TH 507 LT TH RT

RT 24 RT 45
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2019 Background Traffic Volumes AM Peak Hour

Plate C

##%  = growth per approach

2.0% 176 RT

RT TH LT 232 TH 1.5%

107 424 142 73 LT

Roberts Rd LT 45 10 453 139

2.1% TH 193 LT TH RT

RT 10 1.6%

TH LT RT

506 LT

601

TH RT

1.6% RT

RT TH LT TH

10 496 LT

Walker Rd LT 10 201 591

0.6% TH LT TH RT

RT 163 1.4%

1.4% 0.5% 62 RT 0.5% 37 RT 0.7% 20 RT

TH LT 255 RT 1.2% RT LT RT 319 TH RT TH LT 276 TH 0.8% RT TH LT 179 TH 0.6% RT TH LT 88 TH 0.7%

395 264 64 LT 319 TH LT 51 10 226 10 LT 56 10 119 13 LT 21 782 78 243 LT

535 134 LT TH 398 LT 19 10 10 10 LT 136 10 23 52 LT 39 239 724 496 Renner Rd

TH RT TH 398 RT LT RT 0.9% TH 366 LT TH RT 0.8% TH 556 LT TH RT 0.7% TH 168 LT TH RT

1.1% RT 10 0.5% RT 10 0.5% RT 534 0.7%

RT

RT TH LT TH

10 459 LT

Cole Rd LT 12 10 669

TH LT TH RT

RT 10

IR-70

2.3% 203 RT 2.0% 347 RT

RT TH LT 76 TH 2.3% RT TH LT 96 TH 2.0%

16 234 213 57 LT 159 308 407 27 LT

Feder Rd LT 68 24 406 122 Feder Rd LT 673 33 633 10 Fisher Rd

2.3% TH 196 LT TH RT 2.0% TH 517 LT TH RT

RT 25 2.3% RT 46 2.0%

2029 Background Traffic Volumes AM Peak Hour

Plate D

##%  = growth per approach

2.0% 202 RT

RT TH LT 267 TH 1.5%

128 509 170 84 LT

Roberts Rd LT 54 12 525 161

2.1% TH 234 LT TH RT

RT 12 1.6%

TH LT RT

587 LT

685

TH RT

1.6% RT

RT TH LT TH

12 575 LT

Walker Rd LT 11 229 674

0.6% TH LT TH RT

RT 173 1.4%

1.4% 0.5% 67 RT 0.5% 39 RT 0.7% 21 RT

TH LT 286 RT 1.2% RT LT RT 358 TH RT TH LT 298 TH 0.8% RT TH LT 190 TH 0.6% RT TH LT 94 TH 0.7%

450 301 72 LT 358 TH LT 54 11 237 11 LT 59 11 125 14 LT 22 837 83 260 LT

594 150 LT TH 451 LT 21 11 11 11 LT 147 11 24 55 LT 42 256 775 531 Renner Rd

TH RT TH 451 RT LT RT 0.9% TH 399 LT TH RT 0.8% TH 600 LT TH RT 0.7% TH 180 LT TH RT

1.1% RT 11 0.5% RT 11 0.5% RT 571 0.7%

RT

RT TH LT TH

10 522 LT

Cole Rd LT 12 10 744

TH LT TH RT

RT 10

IR-70

2.3% 248 RT 2.0% 415 RT

RT TH LT 93 TH 2.3% RT TH LT 115 TH 2.0%

20 287 261 70 LT 190 368 487 32 LT

Feder Rd LT 83 29 497 149 Feder Rd LT 805 39 758 12 Fisher Rd

2.3% TH 241 LT TH RT 2.0% TH 619 LT TH RT

RT 30 2.3% RT 55 2.0%
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Site Traffic Distribution (north section) AM Peak Hour

Outbound Plate E

8%

RT 5%

RT TH LT TH

LT

Roberts Rd LT 2% 8% 5%

TH LT TH RT

2% RT

TH LT 7% RT

15% LT

8%

TH RT

8% RT

RT TH LT 2% TH

15% 27% LT

Walker Rd LT

TH LT TH RT 2% 3% 3%

2% RT

RT RT RT

TH LT RT RT LT RT TH RT TH LT TH RT TH LT TH RT TH LT TH

37% 5% 2% LT 2% 39% TH LT LT LT LT 7%

LT TH 44% LT 2% LT 3% LT 3% Renner Rd

TH RT TH 5% RT LT RT TH 42% LT TH RT TH 39% LT TH RT TH 7% LT TH RT

RT RT RT 29%

RT 29%

RT TH LT TH

39% LT

Cole Rd LT

TH LT TH RT

RT

25% IR-70

RT RT

RT TH LT TH RT TH LT TH

2% 5% 32% LT LT 5%

Feder Rd LT Feder Rd LT 25% Fisher Rd

2% TH LT TH RT TH 5% LT TH RT

RT RT 2%

5% 2%

Site Traffic Distribution (north section) AM Peak Hour

Inbound Plate F

8%

RT 5%

RT TH LT TH

8% 5% LT

Roberts Rd LT

TH LT TH RT

2% RT 2%

TH LT RT

8% 7% LT

15%

TH RT

RT

RT TH LT TH

8% LT

Walker Rd LT 15% 27%

TH 2% LT TH RT 2% 3% 3%

2% RT

RT RT RT

TH LT 5% RT RT LT 39% RT 44% TH RT TH LT 42% TH RT TH LT 39% TH RT TH LT 7% TH

LT 5% TH LT 2% LT 3% LT 3% LT 7%

37% 2% LT 2% TH LT LT LT 29% Renner Rd

TH RT TH RT LT RT TH LT TH RT TH LT TH RT TH LT TH RT

RT RT RT

RT 29%

RT TH LT TH

LT

Cole Rd LT 39%

TH LT TH RT

RT

25% IR-70

32% RT RT

RT TH LT TH RT TH LT 5% TH

LT 25% LT 5%

Feder Rd LT 2% 5% Feder Rd LT 2% Fisher Rd

2% TH LT TH RT TH LT TH RT

RT RT

5% 2%
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Site Traffic Assignment (north section) IN = 122 AM Peak Hour

Plate G

RT

RT TH LT TH

10 7 LT

Roberts Rd LT

TH LT TH RT

RT 2

TH LT RT

10 9 LT

18

TH RT

RT

RT TH LT TH

10 LT

Walker Rd LT 18 33

TH 2 LT TH RT

RT

RT RT RT

TH LT 6 RT RT LT 48 RT 54 TH RT TH LT 52 TH RT TH LT 48 TH RT TH LT 9 TH

LT 6 TH LT 2 LT 4 LT 4 LT

45 2 LT 2 TH LT LT LT 35 Renner Rd

TH RT TH RT LT RT TH LT TH RT TH LT TH RT TH LT TH RT

RT RT RT

RT

RT TH LT TH

LT

Cole Rd LT 47

TH LT TH RT
RT

IR-70

39 RT RT

RT TH LT TH RT TH LT 6 TH

LT 31 LT

Feder Rd LT 2 6 Feder Rd LT 2 Fisher Rd

TH LT TH RT TH LT TH RT

RT RT

Site Traffic Assignment (north section) AM Peak Hour

OUT = 373 Plate H

RT

RT TH LT TH

LT

Roberts Rd LT 7 30 19

TH LT TH RT

RT

TH LT 26 RT

56 LT

30

TH RT

30 RT

RT TH LT 7 TH

56 101 LT

Walker Rd LT

TH LT TH RT

RT

RT RT RT

TH LT RT RT LT RT TH RT TH LT TH RT TH LT TH RT TH LT TH

138 19 7 LT 7 146 TH LT LT LT LT

LT TH 165 LT 7 LT 11 LT 11 Renner Rd

TH RT TH 19 RT LT RT TH 158 LT TH RT TH 147 LT TH RT TH 26 LT TH RT

RT RT RT 110

RT

RT TH LT TH

145 LT

Cole Rd LT

TH LT TH RT
RT

IR-70

RT RT

RT TH LT TH RT TH LT TH

7 19 119 LT LT

Feder Rd LT Feder Rd LT 93 Fisher Rd

TH LT TH RT TH 19 LT TH RT

RT RT 7
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Site Traffic Assignment (north section) IN = 122 AM Peak Hour

OUT = 373 Plate I=H+G

RT

RT TH LT TH

10 7 LT

Roberts Rd LT 7 30 19

TH LT TH RT

RT 2

TH LT 26 RT

10 9 56 LT

30 18

TH RT

30 RT

RT TH LT 7 TH

56 10 101 LT

Walker Rd LT 18 33

TH 2 LT TH RT

RT

RT RT RT

TH LT 6 RT RT LT 48 RT 54 TH RT TH LT 52 TH RT TH LT 48 TH RT TH LT 9 TH

138 19 7 LT 7 146 6 TH LT 2 LT 4 LT 4 LT

45 2 LT 2 TH 165 LT 7 LT 11 LT 11 35 Renner Rd

TH RT TH 19 RT LT RT TH 158 LT TH RT TH 147 LT TH RT TH 26 LT TH RT

RT RT RT 110

RT

RT TH LT TH

145 LT

Cole Rd LT 47

TH LT TH RT
RT

IR-70

39 RT RT

RT TH LT TH RT TH LT 6 TH

7 19 119 LT 31 LT

Feder Rd LT 2 6 Feder Rd LT 93 2 Fisher Rd

TH LT TH RT TH 19 LT TH RT

RT RT 7

Site Traffic Distribution (south section) AM Peak Hour

Outbound Plate J

8%

RT 5%

RT TH LT TH

LT

Roberts Rd LT 2% 8% 5%

TH LT TH RT

2% RT

TH LT RT

LT

15%

TH RT

RT

RT TH LT TH

LT

Walker Rd LT 2% 15%

TH LT TH RT 2% 3% 3%

2% RT

RT RT RT

TH LT 2% RT RT LT RT TH RT TH LT TH RT TH LT TH RT TH LT TH

LT 2% TH LT LT LT LT 7%

15% 2% LT TH 2% 2% 42% LT 2% LT 3% LT 3% Renner Rd

TH RT TH 2% RT LT RT TH 42% LT TH RT TH 39% LT TH RT TH 7% LT TH RT

RT RT RT 29%

17% RT 29%

RT TH LT TH

39% LT

Cole Rd LT

TH LT TH RT
RT

25% IR-70

RT RT

RT TH LT TH RT TH LT TH

2% 5% 32% LT LT 5%

Feder Rd LT Feder Rd LT 25% Fisher Rd

2% TH LT TH RT TH 5% LT TH RT

RT RT 2%
5% 2%
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Site Traffic Distribution (south section) AM Peak Hour

Inbound Plate K

8%

RT 5%

RT TH LT TH

8% 5% LT

Roberts Rd LT

TH LT TH RT

RT 2%

2%

TH LT RT

15% LT

TH RT

RT

RT TH LT TH

15% LT

Walker Rd LT

TH LT TH RT 2% 3% 3%

RT 2%

2%

RT RT RT

TH LT RT RT LT RT 2% TH RT TH LT 42% TH RT TH LT 39% TH RT TH LT 7% TH

15% 2% 2% LT 2% TH 42% LT 2% LT 3% LT 3% LT 7%

LT TH LT LT LT 29% Renner Rd

TH RT TH 2% RT 2% LT RT TH LT TH RT TH LT TH RT TH LT TH RT

RT RT RT

RT 29%

RT TH LT TH

17% LT

Cole Rd LT 39%

TH LT TH RT
RT

25% IR-70

32% RT RT

RT TH LT TH RT TH LT 5% TH

LT 25% LT 5%

Feder Rd LT 2% 5% Feder Rd LT 2% Fisher Rd

2% TH LT TH RT TH LT TH RT

RT RT
5% 2%

Site Traffic Assignment (south section) IN = 51 AM Peak Hour

OUT = 157 Plate L=K+J

RT

RT TH LT TH

4 3 LT

Roberts Rd LT 3 13 8

TH LT TH RT

RT 1

TH LT RT

8 LT

24

TH RT

RT

RT TH LT TH

8 LT

Walker Rd LT 3 24

TH LT TH RT

RT 1

RT RT RT

TH LT 3 RT RT LT RT 1 TH RT TH LT 21 TH RT TH LT 19 TH RT TH LT 4 TH

8 1 1 LT 4 TH 21 LT 1 LT 2 LT 2 LT

24 3 LT TH 3 3 66 LT 3 LT 5 LT 5 13 Renner Rd

TH RT TH 4 RT 1 LT RT TH 66 LT TH RT TH 61 LT TH RT TH 11 LT TH RT

RT RT RT 45

27 RT

RT TH LT TH

9 61 LT

Cole Road LT 20

TH LT TH RT
RT

IR-70

16 RT RT

RT TH LT TH RT TH LT 2 TH

3 8 50 LT 13 LT

Feder Rd LT 1 3 Feder Rd LT 39 1 Fisher Rd

TH LT TH RT TH 8 LT TH RT

RT RT 3
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Site Traffic Assignment (North and South Sections) IN = 173 AM Peak Hour

OUT = 530 Plate M=L+I

RT

RT TH LT TH

14 10 LT

Roberts Rd LT 10 43 27

TH LT TH RT

RT 3

TH LT 26 RT

18 9 56 LT

54 18

TH RT

30 RT

RT TH LT 7 TH

64 10 101 LT

Walker Rd LT 3 42 33

TH 2 LT TH RT

RT 1

RT RT RT

TH LT 9 RT RT LT 48 RT 55 TH RT TH LT 73 TH RT TH LT 67 TH RT TH LT 13 TH

146 20 8 LT 7 146 10 TH 21 LT 3 LT 6 LT 6 LT

69 5 LT 2 TH 168 3 66 LT 10 LT 16 LT 16 48 Renner Rd

TH RT TH 23 RT 1 LT RT TH 224 LT TH RT TH 208 LT TH RT TH 37 LT TH RT

RT RT RT 155

27 RT

RT TH LT TH

145 9 61 LT

Cole Rd LT 47 20

TH LT TH RT
RT

IR-70

55 RT RT

RT TH LT TH RT TH LT 8 TH

10 27 169 LT 44 LT

Feder Rd LT 3 9 Feder Rd LT 132 3 Fisher Rd

TH LT TH RT TH 27 LT TH RT

RT RT 10

2019 Total Traffic AM Peak Hour

Plate N=C+M

176 RT

RT TH LT 232 TH

107 438 142 83 LT

Roberts Rd LT 45 20 496 166

TH 193 LT TH RT

RT 13

TH LT 26 RT

524 9 56 LT

655 18

TH RT

30 RT

RT TH LT 7 TH

10 560 10 101 LT

Walker Rd LT 10 204 633 33

TH 2 LT TH RT

RT 164

62 RT 37 RT 20 RT

TH LT 264 RT RT LT 48 RT 374 TH RT TH LT 349 TH RT TH LT 246 TH RT TH LT 101 TH

541 284 72 LT 7 146 329 TH 21 LT 54 10 226 10 LT 62 10 119 13 LT 27 782 78 243 LT

604 139 LT 2 TH 566 3 66 LT 29 10 10 10 LT 152 10 23 52 LT 55 287 724 496 Renner Rd

TH RT TH 421 RT 1 LT RT TH 590 LT TH RT TH 764 LT TH RT TH 205 LT TH RT

RT 10 RT 10 RT 689

27 RT

RT TH LT 0 TH

10 604 9 61 LT

Cole Rd LT 12 10 716 20

TH 0 LT TH RT
RT 10

IR-70

258 RT 347 RT

RT TH LT 76 TH RT TH LT 104 TH

26 261 382 57 LT 203 308 407 27 LT

Feder Rd LT 71 24 415 122 Feder Rd LT 805 36 633 10 Fisher Rd

TH 196 LT TH RT TH 544 LT TH RT

RT 25 RT 56
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2029 Total Traffic AM Peak Hour

Plate O=D+M

202 RT

RT TH LT 267 TH

128 523 170 94 LT

Roberts Rd LT 54 22 568 188

TH 234 LT TH RT

RT 15

TH LT 26 RT

605 9 56 LT

739 18

TH RT

30 RT

RT TH LT 7 TH

12 639 10 101 LT

Walker Rd LT 11 232 716 33

TH 2 LT TH RT

RT 174

67 RT 39 RT 21 RT

TH LT 295 RT RT LT 48 RT 413 TH RT TH LT 371 TH RT TH LT 257 TH RT TH LT 107 TH

596 321 80 LT 7 146 368 TH 21 LT 57 11 237 11 LT 65 11 125 14 LT 28 837 83 260 LT

663 155 LT 2 TH 619 3 66 LT 31 11 11 11 LT 163 11 24 55 LT 58 304 775 531 Renner Rd

TH RT TH 474 RT 1 LT RT TH 623 LT TH RT TH 808 LT TH RT TH 217 LT TH RT

RT 11 RT 11 RT 726

27 RT

RT TH LT 0 TH

10 667 9 61 LT

Cole Rd LT 12 10 791 20

TH 0 LT TH RT
RT 10

IR-70

303 RT 415 RT

RT TH LT 93 TH RT TH LT 123 TH

30 314 430 70 LT 234 368 487 32 LT

Feder Rd LT 86 29 506 149 Feder Rd LT 937 42 758 12 Fisher Rd

TH 241 LT TH RT TH 646 LT TH RT

RT 30 RT 65
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2018 Counted Traffic Volumes PM Peak Hour

Plate A

215 RT

RT TH LT 145 TH

23 545 280 137 LT

Roberts Rd LT 29 6 527 119

TH 100 LT TH RT

RT 10

TH LT RT

LT

TH RT

RT

RT TH LT TH

8 720 LT

Walker Rd LT 1 121 588

TH LT TH RT

RT 97

143 RT 131 RT 75 RT

TH LT 346 RT RT LT RT 618 TH RT TH LT 665 TH RT TH LT 579 TH RT TH LT 213 TH

550 242 272 LT 618 TH LT 32 15 109 15 LT 286 33 116 49 LT 49 1097 92 475 LT

376 210 LT TH 452 LT 36 3 8 16 LT 188 10 17 21 LT 96 540 1597 423 Renner Rd

TH RT TH 452 RT LT RT TH 394 LT TH RT TH 369 LT TH RT TH 153 LT TH RT

RT 9 RT 6 RT 353

RT

RT TH LT TH

11 843 LT

Cole Rd LT 6 3 668

TH LT TH RT

RT 1

IR-70

187 RT 568 RT

RT TH LT 165 TH RT TH LT 276 TH

130 484 225 124 LT 800 775 250 113 LT

LT 66 21 357 67 Feder Rd LT 252 114 720 15 Fisher Rd

TH 88 LT TH RT TH 202 LT TH RT

RT 28 RT 104

2018 Counted Traffic Volumes PM Peak Hour

(Smoothed Along Alton Darby Creek Road) Plate B

215 RT

RT TH LT 145 TH

23 545 280 137 LT

Roberts Rd LT 29 10 527 119

TH 100 LT TH RT

RT 10

TH LT RT

692 LT

652

TH RT

RT

RT TH LT TH

10 682 LT

Walker Rd LT 10 121 642

TH LT TH RT

RT 97

143 RT 131 RT 75 RT

TH LT 358 RT RT LT RT 651 TH RT TH LT 665 TH RT TH LT 579 TH RT TH LT 213 TH

545 234 293 LT 651 TH LT 32 15 109 15 LT 286 33 116 49 LT 49 1097 92 475 LT

405 218 LT TH 452 LT 36 10 10 16 LT 188 10 17 21 LT 96 540 1597 423 Renner Rd

TH RT TH 452 RT LT RT TH 394 LT TH RT TH 369 LT TH RT TH 153 LT TH RT

RT 10 RT 10 RT 353

RT

RT TH LT TH

11 828 LT

Cole Rd LT 10 10 613

TH LT TH RT

RT 10

IR-70

187 RT 568 RT

RT TH LT 165 TH RT TH LT 276 TH

130 483 225 124 LT 800 775 250 113 LT

LT 62 21 374 67 Feder Rd LT 252 114 720 15 Fisher Rd

TH 88 LT TH RT TH 202 LT TH RT

RT 28 RT 104
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2019 Background Traffic Volumes PM Peak Hour

Plate C

##%  = growth per approach

2.0% 218 RT

RT TH LT 147 TH 1.5%

23 556 286 139 LT

Roberts Rd LT 30 10 535 121

2.1% TH 102 LT TH RT

RT 10 1.6%

TH LT RT

703 LT

661

TH RT

1.6% RT

RT TH LT TH

10 693 LT

Walker Rd LT 10 123 651

0.6% TH LT TH RT

RT 98 1.4%

1.4% 0.5% 144 RT 0.5% 132 RT 0.7% 76 RT

TH LT 362 RT 1.2% RT LT RT 659 TH RT TH LT 670 TH 0.8% RT TH LT 582 TH 0.6% RT TH LT 214 TH 0.7%

553 237 297 LT 659 TH LT 32 15 110 15 LT 287 33 117 49 LT 49 1105 93 478 LT

409 221 LT TH 458 LT 36 10 10 16 LT 190 10 17 21 LT 97 544 1608 426 Renner Rd

TH RT TH 458 RT LT RT 0.9% TH 398 LT TH RT 0.8% TH 372 LT TH RT 0.7% TH 154 LT TH RT

1.1% RT 10 0.5% RT 10 0.5% RT 355 0.7%

RT

RT TH LT TH

11 850 LT

Cole Rd LT 10 10 630

TH LT TH RT

RT 10

IR-70

2.3% 191 RT 2.0% 579 RT

RT TH LT 169 TH 2.3% RT TH LT 282 TH 2.0%

133 494 230 127 LT 816 791 255 115 LT

Feder Rd LT 63 21 383 69 Feder Rd LT 257 116 734 15 Fisher Rd

2.3% TH 90 LT TH RT 2.0% TH 206 LT TH RT

RT 29 2.3% RT 106 2.0%

2029 Background Traffic Volumes PM Peak Hour

Plate D

##%  = growth per approach

2.0% 251 RT

RT TH LT 169 TH 1.5%

28 667 343 160 LT

Roberts Rd LT 36 12 621 140

2.1% TH 123 LT TH RT

RT 12 1.6%

TH LT RT

816 LT

753

TH RT

1.6% RT

RT TH LT TH

12 804 LT

Walker Rd LT 11 140 742

0.6% TH LT TH RT

RT 104 1.4%

1.4% 0.5% 156 RT 0.5% 140 RT 0.7% 81 RT

TH LT 405 RT 1.2% RT LT RT 738 TH RT TH LT 724 TH 0.8% RT TH LT 617 TH 0.6% RT TH LT 229 TH 0.7%

630 270 333 LT 738 TH LT 34 16 116 16 LT 301 35 123 52 LT 52 1182 100 511 LT

454 248 LT TH 518 LT 39 11 11 17 LT 205 11 18 22 LT 104 582 1721 456 Renner Rd

TH RT TH 518 RT LT RT 0.9% TH 434 LT TH RT 0.8% TH 402 LT TH RT 0.7% TH 165 LT TH RT

1.1% RT 11 0.5% RT 11 0.5% RT 380 0.7%

Rt

RT TH LT TH

11 963 LT

Cole Rd LT 10 10 702

TH LT TH RT

RT 10

IR-70

2.3% 234 RT 2.0% 693 RT

RT TH LT 207 TH 2.3% RT TH LT 337 TH 2.0%

163 605 282 155 LT 976 946 305 138 LT

Feder Rd LT 78 26 469 84 Feder Rd LT 307 139 878 18 Fisher Rd

2.3% TH 110 LT TH RT 2.0% TH 246 LT TH RT

RT 35 2.3% RT 127 2.0%
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Site Traffic Distribution (north section) PM Peak Hour

Outbound Plate E

8%

RT 5%

RT TH LT TH

LT

Roberts Rd LT 2% 8% 5%

TH LT TH RT

2% RT

TH LT 7% RT

15% LT

8%

TH RT

8% RT

RT TH LT 2% TH

15% 27% LT

Walker Rd LT

TH LT TH RT 2% 3% 3%

2% RT

RT RT RT

TH LT RT RT LT RT TH RT TH LT TH RT TH LT TH RT TH LT TH

37% 5% 2% LT 2% 39% TH LT LT LT LT 7%

LT TH 44% LT 2% LT 3% LT 3% Renner Rd

TH RT TH 5% RT LT RT TH 42% LT TH RT TH 39% LT TH RT TH 7% LT TH RT

RT RT RT 29%

RT 29%

RT TH LT TH

39% LT

Cole Rd LT

TH LT TH RT

RT

25% IR-70

RT RT

RT TH LT TH RT TH LT TH

2% 5% 32% LT LT 5%

Feder Rd LT Feder Rd LT 25% Fisher Rd

2% TH LT TH RT TH 5% LT TH RT

RT RT 2%

5% 2%

Site Traffic Distribution (north section) PM Peak Hour

Inbound Plate F

8%

RT 5%

RT TH LT TH

8% 5% LT

Roberts Rd LT

TH LT TH RT

2% RT 2%

TH LT RT

8% 7% LT

15%

TH RT

RT

RT TH LT TH

8% LT

Walker Rd LT 15% 27%

TH 2% LT TH RT 2% 3% 3%

2% RT

RT RT RT

TH LT 5% RT RT LT 39% RT 44% TH RT TH LT 42% TH RT TH LT 39% TH RT TH LT 7% TH

LT 5% TH LT 2% LT 3% LT 3% LT 7%

37% 2% LT 2% TH LT LT LT 29% Renner Rd

TH RT TH RT LT RT TH LT TH RT TH LT TH RT TH LT TH RT

RT RT RT

RT 29%

RT TH LT TH

LT

Cole Rd LT 39%

TH LT TH RT

RT

25% IR-70

32% RT RT

RT TH LT TH RT TH LT 5% TH

LT 25% LT 5%

Feder Rd LT 2% 5% Feder Rd LT 2% Fisher Rd

2% TH LT TH RT TH LT TH RT

RT RT

5% 2%
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Site Traffic Assignment (north section) IN = 403 PM Peak Hour

Plate G

RT

RT TH LT TH

32 20 LT

Roberts Rd LT

TH LT TH RT

RT 8

TH LT RT

32 28 LT

60

TH RT

RT

RT TH LT TH

32 LT

Walker Rd LT 60 109

TH 8 LT TH RT

RT

RT RT RT

TH LT 20 RT RT LT 158 RT 178 TH RT TH LT 170 TH RT TH LT 158 TH RT TH LT 28 TH

LT 20 TH LT 8 LT 12 LT 12 LT

149 8 LT 8 TH LT LT LT 118 Renner Rd

TH RT TH RT LT RT TH LT TH RT TH LT TH RT TH LT TH RT

RT RT RT

RT

RT TH LT TH

LT

Cole Rd LT 157

TH LT TH RT
RT

IR-70

129 RT RT

RT TH LT TH RT TH LT 20 TH

LT 101 LT

Feder Rd LT 8 20 Feder Rd LT 8 Fisher Rd

TH LT TH RT TH LT TH RT

RT RT

Site Traffic Assignment (north section) PM Peak Hour

OUT = 236 Plate H

RT

RT TH LT TH

LT

Roberts Rd LT 5 19 12

TH LT TH RT

RT

TH LT 17 RT

35 LT

19

TH RT

19 RT

RT TH LT 5 TH

35 64 LT

Walker Rd LT

TH LT TH RT

RT

RT RT RT

TH LT RT RT LT RT TH RT TH LT TH RT TH LT TH RT TH LT TH

87 12 5 LT 5 91 TH LT LT LT LT

LT TH 103 LT 5 LT 7 LT 7 Renner Rd

TH RT TH 12 RT LT RT TH 98 LT TH RT TH 91 LT TH RT TH 17 LT TH RT

RT RT RT 67

RT

RT TH LT TH

92 LT

Cole Rd LT

TH LT TH RT
RT

IR-70

RT RT

RT TH LT TH RT TH LT TH

4 12 76 LT LT

Feder Rd LT Feder Rd LT 59 Fisher Rd

TH LT TH RT TH 12 LT TH RT

RT RT 5
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Site Traffic Assignment (north section) IN = 403 PM Peak Hour

OUT = 236 Plate I=H+G

RT

RT TH LT TH

32 20 LT

Roberts Rd LT 5 19 12

TH LT TH RT

RT 8

TH LT 17 RT

32 28 35 LT

19 60

TH RT

19 RT

RT TH LT 5 TH

35 32 64 LT

Walker Rd LT 60 109

TH 8 LT TH RT

RT

RT RT RT

TH LT 20 RT RT LT 158 RT 178 TH RT TH LT 170 TH RT TH LT 158 TH RT TH LT 28 TH

87 12 5 LT 5 91 20 TH LT 8 LT 12 LT 12 LT

149 8 LT 8 TH 103 LT 5 LT 7 LT 7 118 Renner Rd

TH RT TH 12 RT LT RT TH 98 LT TH RT TH 91 LT TH RT TH 17 LT TH RT

RT RT RT 67

RT

RT TH LT TH

92 LT

Cole Rd LT 157

TH LT TH RT
RT

IR-70

129 RT RT

RT TH LT TH RT TH LT 20 TH

4 12 76 LT 101 LT

Feder Rd LT 8 20 Feder Rd LT 59 8 Fisher Rd

TH LT TH RT TH 12 LT TH RT

RT RT 5

Site Traffic Distribution (south section) PM Peak Hour

Outbound Plate J

8%

RT 5%

RT TH LT TH

LT

Roberts Rd LT 2% 8% 5%

TH LT TH RT

2% RT

TH LT RT

LT

15%

TH RT

RT

RT TH LT TH

LT

Walker Rd LT 2% 15%

TH LT TH RT 2% 3% 3%

2% RT

RT RT RT

TH LT 2% RT RT LT RT TH RT TH LT TH RT TH LT TH RT TH LT TH

LT 2% TH LT LT LT LT 7%

15% 2% LT TH 2% 2% 42% LT 2% LT 3% LT 3% Renner Rd

TH RT TH 2% RT LT RT TH 42% LT TH RT TH 39% LT TH RT TH 7% LT TH RT

RT RT RT 29%

17% RT 29%

RT TH LT TH

39% LT

Cole Rd LT

TH LT TH RT
RT

25% IR-70

RT RT

RT TH LT TH RT TH LT TH

2% 5% 32% LT LT 5%

Feder Rd LT Feder Rd LT 25% Fisher Rd

2% TH LT TH RT TH 5% LT TH RT

RT RT 2%
5% 2%
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Site Traffic Distribution (south section) PM Peak Hour

Inbound Plate K

8%

RT 5%

RT TH LT TH

8% 5% LT

Roberts Rd LT

TH LT TH RT

RT 2%

2%

TH LT RT

15% LT

TH RT

RT

RT TH LT TH

15% LT

Walker Rd LT

TH LT TH RT 2% 3% 3%

RT 2%

2%

RT RT RT

TH LT RT RT LT RT 2% TH RT TH LT 42% TH RT TH LT 39% TH RT TH LT 7% TH

15% 2% 2% LT 2% TH 42% LT 2% LT 3% LT 3% LT 7%

LT TH LT LT LT 29% Renner Rd

TH RT TH 2% RT 2% LT RT TH LT TH RT TH LT TH RT TH LT TH RT

RT RT RT

RT 29%

RT TH LT TH

17% LT

Cole Rd LT 39%

TH LT TH RT
RT

25% IR-70

32% RT RT

RT TH LT TH RT TH LT 5% TH

LT 25% LT 5%

Feder Rd LT 2% 5% Feder Rd LT 2% Fisher Rd

2% TH LT TH RT TH LT TH RT

RT RT
5% 2%

Site Traffic Assignment (south section) IN = 167 PM Peak Hour

OUT = 99 Plate L=K+J

RT

RT TH LT TH

14 8 LT

Roberts Rd LT 2 8 5

TH LT TH RT

RT 3

TH LT RT

25 LT

15

TH RT

RT

RT TH LT TH

25 LT

Walker Rd LT 2 15

TH LT TH RT

RT 3

RT RT RT

TH LT 2 RT RT LT RT 3 TH RT TH LT 71 TH RT TH LT 66 TH RT TH LT 12 TH

25 3 3 LT 5 TH 71 LT 3 LT 5 LT 5 LT

15 2 LT TH 2 2 41 LT 2 LT 3 LT 3 49 Renner Rd

TH RT TH 5 RT 3 LT RT TH 41 LT TH RT TH 38 LT TH RT TH 7 LT TH RT

RT RT RT 28

17 RT

RT TH LT TH

28 39 LT

Cole Road LT 65

TH LT TH RT
RT

IR-70

53 RT RT

RT TH LT TH RT TH LT 8 TH

2 5 32 LT 42 LT

Feder Rd LT 3 9 Feder Rd LT 25 3 Fisher Rd

TH LT TH RT TH 5 LT TH RT

RT RT 2
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Site Traffic Assignment (North and South Sections) IN = 570 PM Peak Hour

OUT = 335 Plate M=L+I

RT

RT TH LT TH

46 28 LT

Roberts Rd LT 7 27 17

TH LT TH RT

RT 11

TH LT 17 RT

57 28 35 LT

34 60

TH RT

19 RT

RT TH LT 5 TH

60 32 64 LT

Walker Rd LT 2 75 109

TH 8 LT TH RT

RT 3

RT RT RT

TH LT 22 RT RT LT 158 RT 181 TH RT TH LT 241 TH RT TH LT 224 TH RT TH LT 40 TH

112 15 8 LT 5 91 25 TH 71 LT 11 LT 17 LT 17 LT

164 10 LT 8 TH 105 2 41 LT 7 LT 10 LT 10 167 Renner Rd

TH RT TH 17 RT 3 LT RT TH 139 LT TH RT TH 129 LT TH RT TH 24 LT TH RT

RT RT RT 95

17 RT

RT TH LT TH

92 28 39 LT

Cole Rd LT 157 65

TH LT TH RT
RT

IR-70

182 RT RT

RT TH LT TH RT TH LT 28 TH

6 17 108 LT 143 LT

Feder Rd LT 11 29 Feder Rd LT 84 11 Fisher Rd

TH LT TH RT TH 17 LT TH RT

RT RT 7

2019 Total Traffic PM Peak Hour

Plate N=C+M

218 RT

RT TH LT 147 TH

23 602 286 167 LT

Roberts Rd LT 30 17 562 138

TH 102 LT TH RT

RT 21

TH LT 17 RT

760 28 35 LT

695 60

TH RT

19 RT

RT TH LT 5 TH

10 753 32 64 LT

Walker Rd LT 10 125 726 109

TH 8 LT TH RT

RT 101

144 RT 132 RT 76 RT

TH LT 384 RT RT LT 158 RT 840 TH RT TH LT 911 TH RT TH LT 806 TH RT TH LT 254 TH

665 252 305 LT 5 91 684 TH 71 LT 43 15 110 15 LT 304 33 117 49 LT 66 1105 93 478 LT

573 231 LT 8 TH 563 2 41 LT 43 10 10 16 LT 200 10 17 21 LT 107 711 1608 426 Renner Rd

TH RT TH 475 RT 3 LT RT TH 537 LT TH RT TH 501 LT TH RT TH 178 LT TH RT

RT 10 RT 10 RT 450

17 RT

RT TH LT 0 TH

11 942 28 39 LT

Cole Rd LT 10 10 787 65

TH 0 LT TH RT
RT 10

IR-70

373 RT 579 RT

RT TH LT 169 TH RT TH LT 310 TH

139 511 338 127 LT 959 791 255 115 LT

Feder Rd LT 74 21 412 69 Feder Rd LT 341 127 734 15 Fisher Rd

TH 90 LT TH RT TH 223 LT TH RT

RT 29 RT 113

Renner Rd Single Family and Apartments

Sugar Farm

A
lt
o
n 

D
a
rb

y
 C

re
e
k 

R
d

Ta
ng

le
w

o
o
d
 P

a
rk

 B
lv

d

H
ill

ia
rd

 R
o
m

e
 R

d

S
p
in

d
le

r 
R
d

Renner Rd Single Family and Apartments

Sugar Farm

A
lt
o
n 

D
a
rb

y
 C

re
e
k 

R
d

Ta
ng

le
w

o
o
d
 P

a
rk

 B
lv

d

H
ill

ia
rd

 R
o
m

e
 R

d

S
p
in

d
le

r 
R
d

NORTH

NORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTH

NORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTHNORTH



2029 Total Traffic PM Peak Hour

Plate O=D+M

251 RT

RT TH LT 169 TH

28 713 343 188 LT

Roberts Rd LT 36 19 648 157

TH 123 LT TH RT

RT 23

TH LT 17 RT

873 28 35 LT

787 60

TH RT

19 RT

RT TH LT 5 TH

12 864 32 64 LT

Walker Rd LT 11 142 817 109

TH 8 LT TH RT

RT 107

156 RT 140 RT 81 RT

TH LT 427 RT RT LT 158 RT 919 TH RT TH LT 965 TH RT TH LT 841 TH RT TH LT 269 TH

742 285 341 LT 5 91 763 TH 71 LT 45 16 116 16 LT 318 35 123 52 LT 69 1182 100 511 LT

618 258 LT 8 TH 623 2 41 LT 46 11 11 17 LT 215 11 18 22 LT 114 749 1721 456 Renner Rd

TH RT TH 535 RT 3 LT RT TH 573 LT TH RT TH 531 LT TH RT TH 189 LT TH RT

RT 11 RT 11 RT 475

17 RT

RT TH LT 0 TH

11 1055 28 39 LT

Cole Rd LT 10 10 859 65

TH 0 LT TH RT
RT 10

IR-70

416 RT 693 RT

RT TH LT 207 TH RT TH LT 365 TH

169 622 390 155 LT 1119 946 305 138 LT

Feder Rd LT 89 26 498 84 Feder Rd LT 391 150 878 18 Fisher Rd

TH 110 LT TH RT TH 263 LT TH RT

RT 35 RT 134
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Appendix C – Trip Generation 

 

 

  



Alton Place TIS Opening Year - 2021 Base Vehicle Trips

Code Description Entry Exit Total Entry Exit Total

1 1 Residential 210 Single-Family Residential 94 1 DU 18 54 72 60 36 96

2 2A Residential 220 Multifamily Housing (Low-Rise) 63 1 DU 7 24 31 25 14 39

3 2B Residential 220 Multifamily Housing (Low-Rise) 73 1 DU 8 27 35 28 17 45

4 2C Residential 220 Multifamily Housing (Low-Rise) 61 0 DU 0 0 0 0 0 0

5 2C Retail 820 Shopping Center 50 0 KSF 0 0 0 0 0 0

6 3A Residential 210 Single-Family Residential 32 1 DU 7 21 28 21 13 34

7 3B Residential 210 Single-Family Residential 44 0 DU 0 0 0 0 0 0

8 4 Residential 210 Single-Family Residential 25 1 DU 6 17 23 17 10 27

9 5 Residential 220 Multifamily Housing (Low-Rise) 40 0 DU 0 0 0 0 0 0

10 5 Retail 820 Shopping Center 300 0 KSF 0 0 0 0 0 0

46 142 188 151 89 240

ID AMPhase Category Unit
ITE Land Use Type

Size
Build (1) or 

No Build (0)

Base Vehicle Trips

PM



Alton Place TIS Opening Year - 2021 Trip Reductions

Entry Exit Total Entry Exit Total Entry Exit Total

Total 18 54 72 60 36 96 619 363 982

Internal 0 0 0 0 0 0 93 54 147

Mode Reduction 1 2 2 2 1 3 16 9 25

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 17 52 70 58 35 93 510 300 810

Total 7 24 31 25 14 39 274 161 435

Internal 0 0 0 0 0 0 41 24 65

Mode Reduction 0 1 1 1 0 1 7 4 11

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 7 23 30 24 14 38 226 133 359

Total 8 27 35 28 17 45 322 189 511

Internal 0 0 0 0 0 0 48 28 77

Mode Reduction 0 1 1 1 0 1 8 5 13

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 8 26 34 27 17 44 266 156 421

Total 0 0 0 0 0 0 0 0 0

Internal 0 0 0 0 0 0 0 0 0

Mode Reduction 0 0 0 0 0 0 0 0 0

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0

Internal 0 0 0 0 0 0 0 0 0

Mode Reduction 0 0 0 0 0 0 0 0 0

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 0 0 0 0 0 0 0 0 0

61 DU

5 Retail 2C 820 Shopping Center 50 KSF

4 Residential 2C 220
Multifamily Housing (Low-

Rise) 

DU

Residential 2A 220
Multifamily Housing (Low-

Rise) 
63

1 Residential 1 210 Single-Family Residential 94 DU

2 DU

3 Residential 2B 220
Multifamily Housing (Low-

Rise) 
73

ID Land Use Phase AM PM
ITE Land 

Use Code
Description Size Unit

Net Vehicle Trips

Daily



Alton Place TIS Opening Year - 2021 Trip Reductions

Entry Exit Total Entry Exit Total Entry Exit Total

ID Land Use Phase AM PM
ITE Land 

Use Code
Description Size Unit

Net Vehicle Trips

Daily

Total 7 21 28 21 13 34 230 134 364

Internal 0 0 0 0 0 0 35 20 55

Mode Reduction 0 1 1 1 0 1 6 3 9

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 7 20 27 20 13 33 189 111 300

Total 0 0 0 0 0 0 0 0 0

Internal 0 0 0 0 0 0 0 0 0

Mode Reduction 0 0 0 0 0 0 0 0 0

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 0 0 0 0 0 0 0 0 0

Total 6 17 23 17 10 27 183 107 290

Internal 0 0 0 0 0 0 27 16 44

Mode Reduction 0 0 1 1 0 1 5 3 7

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 6 17 22 16 10 26 151 88 239

Total 0 0 0 0 0 0 0 0 0

Internal 0 0 0 0 0 0 0 0 0

Mode Reduction 0 0 0 0 0 0 0 0 0

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0

Internal 0 0 0 0 0 0 0 0 0

Mode Reduction 0 0 0 0 0 0 0 0 0

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 0 0 0 0 0 0 0 0 0

Total 46 142 188 151 89 240 1,628 956 2,584

Internal 0 0 0 0 0 0 244 142 388

Mode Reduction 1 5 6 6 1 7 42 24 65

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 45 137 182 145 88 233 1,342 790 2,131

300 KSF10 Retail 5 820 Shopping Center

25 DU

9 Residential 5 220
Multifamily Housing (Low-

Rise) 
40 DU

8 Residential 4 210 Single-Family Residential

32 DU

7 Residential 3B 210 Single-Family Residential 44 DU

6 Residential 3A 210 Single-Family Residential



Alton Place TIS Opening Year - 2021 Internal Trips

1 2 3 4 5 6 7 8 9 10 11 12 13

Entry Exit Total Entry Exit Total Entry Exit Total Entry Exit Total

Office 0 0 0 0 0 0 0 0 0 0 0 0

Retail 0 0 0 0 0 0 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0 0 0 0 0 0 0

Residential 46 142 188 151 89 240 0 0 0 0 0 0

Hotel 0 0 0 0 0 0 0 0 0 0 0 0

Totals 46 142 188 151 89 240 0 0 0 0 0 0

Land Use Peak Hr Trips I.C % I.C. Trips Balanced I.C. Trips I.C % Trips Land Use

Office AM Exit 0 28% 0 0 0 32% 0 Entry Retail 3

Office AM Entry 0 4% 0 0 0 29% 0 Exit Retail 3

Office AM Exit 0 63% 0 0 0 23% 0 Entry Restaurant 4

Office AM Entry 0 14% 0 0 0 31% 0 Exit Restaurant 4

Office AM Exit 0 1% 0 0 0 0% 46 Entry Residential 5

Office AM Entry 0 3% 0 0 3 2% 142 Exit Residential 5

Office AM Exit 0 0% 0 0 0 0% 0 Entry Hotel 7

Office AM Entry 0 3% 0 0 0 75% 0 Exit Hotel 7

Office PM Exit 0 20% 0 0 0 8% 0 Entry Retail 3

Office PM Entry 0 31% 0 0 0 2% 0 Exit Retail 3

Office PM Exit 0 4% 0 0 0 2% 0 Entry Restaurant 4

Office PM Entry 0 30% 0 0 0 3% 0 Exit Restaurant 4

Office PM Exit 0 2% 0 0 6 4% 151 Entry Residential 5

Office PM Entry 0 57% 0 0 4 4% 89 Exit Residential 5

Office PM Exit 0 0% 0 0 0 0% 0 Entry Hotel 7

Office PM Entry 0 0% 0 0 0 0% 0 Exit Hotel 7

Retail AM Exit 0 29% 0 0 0 4% 0 Entry Office 2

Retail AM Entry 0 32% 0 0 0 28% 0 Exit Office 2

Retail AM Exit 0 13% 0 0 0 50% 0 Entry Restaurant 4

Retail AM Entry 0 8% 0 0 0 14% 0 Exit Restaurant 4

Retail AM Exit 0 14% 0 0 1 2% 46 Entry Residential 5

Retail AM Entry 0 17% 0 0 1 1% 142 Exit Residential 5

Retail AM Exit 0 0% 0 0 0 0% 0 Entry Hotel 7

Retail AM Entry 0 4% 0 0 0 14% 0 Exit Hotel 7

Retail PM Exit 0 2% 0 0 0 31% 0 Entry Office 2

Retail PM Entry 0 8% 0 0 0 20% 0 Exit Office 2

Retail PM Exit 0 29% 0 0 0 29% 0 Entry Restaurant 4

Retail PM Entry 0 50% 0 0 0 41% 0 Exit Restaurant 4

Retail PM Exit 0 26% 0 0 69 46% 151 Entry Residential 5

Retail PM Entry 0 10% 0 0 38 42% 89 Exit Residential 5

Retail PM Exit 0 5% 0 0 0 17% 0 Entry Hotel 7

Retail PM Entry 0 2% 0 0 0 16% 0 Exit Hotel 7

PM Internal Trips
Land Use

AM Trips PM Trips AM Internal Trips



Alton Place TIS Opening Year - 2021 Internal Trips

Entry Exit Total Entry Exit Total Entry Exit Total Entry Exit Total

Office 0 0 0 0 0 0 0 0 0 0 0 0

Retail 0 0 0 0 0 0 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0 0 0 0 0 0 0

Residential 46 142 188 151 89 240 0 0 0 0 0 0

Hotel 0 0 0 0 0 0 0 0 0 0 0 0

Totals 46 142 188 151 89 240 0 0 0 0 0 0

Land Use Peak Hr Trips I.C % I.C. Trips Balanced I.C. Trips I.C % Trips Land Use

PM Internal Trips
Land Use

AM Trips PM Trips AM Internal Trips

Restaurant AM Exit 0 31% 0 0 0 14% 0 Entry Office 2

Restaurant AM Entry 0 23% 0 0 0 63% 0 Exit Office 2

Restaurant AM Exit 0 14% 0 0 0 8% 0 Entry Retail 3

Restaurant AM Entry 0 50% 0 0 0 13% 0 Exit Retail 3

Restaurant AM Exit 0 4% 0 0 2 5% 46 Entry Residential 5

Restaurant AM Entry 0 20% 0 0 28 20% 142 Exit Residential 5

Restaurant AM Exit 0 3% 0 0 0 4% 0 Entry Hotel 7

Restaurant AM Entry 0 6% 0 0 0 9% 0 Exit Hotel 7

Restaurant PM Exit 0 3% 0 0 0 30% 0 Entry Office 2

Restaurant PM Entry 0 2% 0 0 0 4% 0 Exit Office 2

Restaurant PM Exit 0 41% 0 0 0 50% 0 Entry Retail 3

Restaurant PM Entry 0 29% 0 0 0 29% 0 Exit Retail 3

Restaurant PM Exit 0 18% 0 0 24 16% 151 Entry Residential 5

Restaurant PM Entry 0 14% 0 0 19 21% 89 Exit Residential 5

Restaurant PM Exit 0 7% 0 0 0 71% 0 Entry Hotel 7

Restaurant PM Entry 0 5% 0 0 0 68% 0 Exit Hotel 7

Residential AM Exit 142 2% 3 0 0 3% 0 Entry Office 2

Residential AM Entry 46 0% 0 0 0 1% 0 Exit Office 2

Residential AM Exit 142 1% 1 0 0 17% 0 Entry Retail 3

Residential AM Entry 46 2% 1 0 0 14% 0 Exit Retail 3

Residential AM Exit 142 20% 28 0 0 20% 0 Entry Restaurant 4

Residential AM Entry 46 5% 2 0 0 4% 0 Exit Restaurant 4

Residential AM Exit 142 0% 0 0 0 0% 0 Entry Hotel 7

Residential AM Entry 46 0% 0 0 0 0% 0 Exit Hotel 7

Residential PM Exit 89 4% 4 0 0 57% 0 Entry Office 2

Residential PM Entry 151 4% 6 0 0 2% 0 Exit Office 2

Residential PM Exit 89 42% 38 0 0 10% 0 Entry Retail 3

Residential PM Entry 151 46% 69 0 0 26% 0 Exit Retail 3

Residential PM Exit 89 21% 19 0 0 14% 0 Entry Restaurant 4

Residential PM Entry 151 16% 24 0 0 18% 0 Exit Restaurant 4

Residential PM Exit 89 3% 3 0 0 12% 0 Entry Hotel 7

Residential PM Entry 151 0% 0 0 0 2% 0 Exit Hotel 7



Alton Place TIS Opening Year - 2021 Internal Trips

Entry Exit Total Entry Exit Total Entry Exit Total Entry Exit Total

Office 0 0 0 0 0 0 0 0 0 0 0 0

Retail 0 0 0 0 0 0 0 0 0 0 0 0

Restaurant 0 0 0 0 0 0 0 0 0 0 0 0

Residential 46 142 188 151 89 240 0 0 0 0 0 0

Hotel 0 0 0 0 0 0 0 0 0 0 0 0

Totals 46 142 188 151 89 240 0 0 0 0 0 0

Land Use Peak Hr Trips I.C % I.C. Trips Balanced I.C. Trips I.C % Trips Land Use

PM Internal Trips
Land Use

AM Trips PM Trips AM Internal Trips

Hotel AM Exit 0 75% 0 0 0 3% 0 Entry Office 2

Hotel AM Entry 0 0% 0 0 0 0% 0 Exit Office 2

Hotel AM Exit 0 14% 0 0 0 4% 0 Entry Retail 3

Hotel AM Entry 0 0% 0 0 0 0% 0 Exit Retail 3

Hotel AM Exit 0 9% 0 0 0 6% 0 Entry Restaurant 4

Hotel AM Entry 0 4% 0 0 0 3% 0 Exit Restaurant 4

Hotel AM Exit 0 0% 0 0 0 0% 46 Entry Residential 5

Hotel AM Entry 0 0% 0 0 0 0% 142 Exit Residential 5

Hotel PM Exit 0 0% 0 0 0 0% 0 Entry Office 2

Hotel PM Entry 0 0% 0 0 0 0% 0 Exit Office 2

Hotel PM Exit 0 16% 0 0 0 2% 0 Entry Retail 3

Hotel PM Entry 0 17% 0 0 0 5% 0 Exit Retail 3

Hotel PM Exit 0 68% 0 0 0 5% 0 Entry Restaurant 4

Hotel PM Entry 0 71% 0 0 0 7% 0 Exit Restaurant 4

Hotel PM Exit 0 2% 0 0 0 0% 151 Entry Residential 5

Hotel PM Entry 0 12% 0 0 3 3% 89 Exit Residential 5



Alton Place TIS Full Build - 2031 Base Vehicle Trips

Code Description Entry Exit Total Entry Exit Total

1 1 Residential 210 Single-Family Residential 94 1 DU 18 54 72 60 36 96

2 2A Residential 220 Multifamily Housing (Low-Rise) 63 1 DU 7 24 31 25 14 39

3 2B Residential 220 Multifamily Housing (Low-Rise) 73 1 DU 8 27 35 28 17 45

4 2C Residential 220 Multifamily Housing (Low-Rise) 61 1 DU 7 23 30 24 14 38

5 2C Retail 820 Shopping Center 50 1 KSF 29 18 47 156 169 325

6 3A Residential 210 Single-Family Residential 32 1 DU 7 21 28 21 13 34

7 3B Residential 210 Single-Family Residential 44 1 DU 9 27 36 29 17 46

8 4 Residential 210 Single-Family Residential 25 1 DU 6 17 23 17 10 27

9 5 Residential 220 Multifamily Housing (Low-Rise) 40 1 DU 5 15 20 16 10 26

10 5 Retail 820 Shopping Center 300 1 KSF 175 107 282 588 637 1,225

271 332 603 964 937 1,901

ID AMPhase Category Unit
ITE Land Use Type

Size
Build (1) or 

No Build (0)

Base Vehicle Trips

PM



Alton Place TIS Full Build - 2031 Trip Reductions

Entry Exit Total Entry Exit Total Entry Exit Total

Total 18 54 72 60 36 96 619 363 982

Internal 1 0 1 22 12 34 93 54 147

Mode Reduction 1 2 2 1 1 2 16 9 25

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 16 52 69 37 23 60 510 300 810

Total 7 24 31 25 14 39 274 161 435

Internal 0 1 1 15 8 23 41 24 65

Mode Reduction 0 1 1 0 0 0 7 4 11

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 7 22 29 10 6 16 226 133 359

Total 8 27 35 28 17 45 322 189 511

Internal 0 1 1 17 9 26 48 28 77

Mode Reduction 0 1 1 0 0 1 8 5 13

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 8 25 33 11 8 18 266 156 421

Total 7 23 30 24 14 38 265 155 420

Internal 0 0 0 14 8 22 40 23 63

Mode Reduction 0 1 1 0 0 0 7 4 11

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 7 22 29 10 6 16 218 128 346

Total 29 18 47 156 169 325 1,801 1,951 3,752

Internal 0 0 0 8 14 22 270 293 563

Mode Reduction 1 1 1 4 5 9 46 50 96

Pass-By 10 6 16 49 51 100 505 547 1,052

New Vehicle Trips 18 11 30 95 99 194 980 1,061 2,041

61 DU

5 Retail 2C 820 Shopping Center 50 KSF

4 Residential 2C 220
Multifamily Housing (Low-

Rise) 

DU

Residential 2A 220
Multifamily Housing (Low-

Rise) 
63

1 Residential 1 210 Single-Family Residential 94 DU

2 DU

3 Residential 2B 220
Multifamily Housing (Low-

Rise) 
73

ID Land Use Phase AM PM
ITE Land 

Use Code
Description Size Unit

Net Vehicle Trips

Daily



Alton Place TIS Full Build - 2031 Trip Reductions

Entry Exit Total Entry Exit Total Entry Exit Total

ID Land Use Phase AM PM
ITE Land 

Use Code
Description Size Unit

Net Vehicle Trips

Daily

Total 7 21 28 21 13 34 230 134 364

Internal 0 0 0 7 4 12 35 20 55

Mode Reduction 0 1 1 0 0 1 6 3 9

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 7 20 27 14 9 21 189 111 300

Total 9 27 36 29 17 46 308 181 489

Internal 0 0 0 10 6 16 46 27 73

Mode Reduction 0 1 1 1 0 1 8 5 12

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 9 26 35 18 11 29 254 149 404

Total 6 17 23 17 10 27 183 107 290

Internal 0 0 0 6 3 9 27 16 44

Mode Reduction 0 0 1 0 0 1 5 3 7

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 6 17 22 11 7 17 151 88 239

Total 5 15 20 16 10 26 165 97 262

Internal 0 0 0 9 5 14 25 14 39

Mode Reduction 0 0 1 0 0 0 4 2 7

Pass-By 0 0 0 0 0 0 0 0 0

New Vehicle Trips 5 15 19 7 5 12 136 81 216

Total 175 107 282 588 637 1,225 6,091 6,599 12,690

Internal 2 1 3 47 87 134 914 990 1,904

Mode Reduction 5 3 8 16 17 33 155 168 324

Pass-By 57 35 92 179 181 360 1,707 1,850 3,557

New Vehicle Trips 111 68 179 346 352 698 3,315 3,591 6,905

Total 271 332 603 964 937 1,901 10,258 9,939 20,197

Internal 3 3 6 155 156 312 1,539 1,489 3,030

Mode Reduction 7 11 18 22 23 48 262 253 515

Pass-By 67 41 108 228 232 460 2,212 2,397 4,609

New Vehicle Trips 194 277 471 559 526 1,081 6,245 5,800 12,043

300 KSF10 Retail 5 820 Shopping Center

25 DU

9 Residential 5 220
Multifamily Housing (Low-

Rise) 
40 DU

8 Residential 4 210 Single-Family Residential

32 DU

7 Residential 3B 210 Single-Family Residential 44 DU

6 Residential 3A 210 Single-Family Residential



Alton Place TIS Full Build - 2031 Internal Trips

1 2 3 4 5 6 7 8 9 10 11 12 13

Entry Exit Total Entry Exit Total Entry Exit Total Entry Exit Total

Office 0 0 0 0 0 0 0 0 0 0 0 0

Retail 204 125 329 744 806 1,550 2 1 3 55 101 156

Restaurant 0 0 0 0 0 0 0 0 0 0 0 0

Residential 67 207 274 220 131 351 1 2 3 101 55 156

Hotel 0 0 0 0 0 0 0 0 0 0 0 0

Totals 271 332 603 964 937 1,901 3 3 6 156 156 312

Land Use Peak Hr Trips I.C % I.C. Trips Balanced I.C. Trips I.C % Trips Land Use

Office AM Exit 0 28% 0 0 65 32% 204 Entry Retail 3

Office AM Entry 0 4% 0 0 36 29% 125 Exit Retail 3

Office AM Exit 0 63% 0 0 0 23% 0 Entry Restaurant 4

Office AM Entry 0 14% 0 0 0 31% 0 Exit Restaurant 4

Office AM Exit 0 1% 0 0 0 0% 67 Entry Residential 5

Office AM Entry 0 3% 0 0 4 2% 207 Exit Residential 5

Office AM Exit 0 0% 0 0 0 0% 0 Entry Hotel 7

Office AM Entry 0 3% 0 0 0 75% 0 Exit Hotel 7

Office PM Exit 0 20% 0 0 60 8% 744 Entry Retail 3

Office PM Entry 0 31% 0 0 16 2% 806 Exit Retail 3

Office PM Exit 0 4% 0 0 0 2% 0 Entry Restaurant 4

Office PM Entry 0 30% 0 0 0 3% 0 Exit Restaurant 4

Office PM Exit 0 2% 0 0 9 4% 220 Entry Residential 5

Office PM Entry 0 57% 0 0 5 4% 131 Exit Residential 5

Office PM Exit 0 0% 0 0 0 0% 0 Entry Hotel 7

Office PM Entry 0 0% 0 0 0 0% 0 Exit Hotel 7

Retail AM Exit 125 29% 36 0 0 4% 0 Entry Office 2

Retail AM Entry 204 32% 65 0 0 28% 0 Exit Office 2

Retail AM Exit 125 13% 16 0 0 50% 0 Entry Restaurant 4

Retail AM Entry 204 8% 16 0 0 14% 0 Exit Restaurant 4

Retail AM Exit 125 14% 18 1 1 2% 67 Entry Residential 5

Retail AM Entry 204 17% 35 2 2 1% 207 Exit Residential 5

Retail AM Exit 125 0% 0 0 0 0% 0 Entry Hotel 7

Retail AM Entry 204 4% 8 0 0 14% 0 Exit Hotel 7

Retail PM Exit 806 2% 16 0 0 31% 0 Entry Office 2

Retail PM Entry 744 8% 60 0 0 20% 0 Exit Office 2

Retail PM Exit 806 29% 234 0 0 29% 0 Entry Restaurant 4

Retail PM Entry 744 50% 372 0 0 41% 0 Exit Restaurant 4

Retail PM Exit 806 26% 210 101 101 46% 220 Entry Residential 5

Retail PM Entry 744 10% 74 55 55 42% 131 Exit Residential 5

Retail PM Exit 806 5% 40 0 0 17% 0 Entry Hotel 7

Retail PM Entry 744 2% 15 0 0 16% 0 Exit Hotel 7

PM Internal Trips
Land Use

AM Trips PM Trips AM Internal Trips



Alton Place TIS Full Build - 2031 Internal Trips

Entry Exit Total Entry Exit Total Entry Exit Total Entry Exit Total

Office 0 0 0 0 0 0 0 0 0 0 0 0

Retail 204 125 329 744 806 1,550 2 1 3 55 101 156

Restaurant 0 0 0 0 0 0 0 0 0 0 0 0

Residential 67 207 274 220 131 351 1 2 3 101 55 156

Hotel 0 0 0 0 0 0 0 0 0 0 0 0

Totals 271 332 603 964 937 1,901 3 3 6 156 156 312

Land Use Peak Hr Trips I.C % I.C. Trips Balanced I.C. Trips I.C % Trips Land Use

PM Internal Trips
Land Use

AM Trips PM Trips AM Internal Trips

Restaurant AM Exit 0 31% 0 0 0 14% 0 Entry Office 2

Restaurant AM Entry 0 23% 0 0 0 63% 0 Exit Office 2

Restaurant AM Exit 0 14% 0 0 16 8% 204 Entry Retail 3

Restaurant AM Entry 0 50% 0 0 16 13% 125 Exit Retail 3

Restaurant AM Exit 0 4% 0 0 3 5% 67 Entry Residential 5

Restaurant AM Entry 0 20% 0 0 41 20% 207 Exit Residential 5

Restaurant AM Exit 0 3% 0 0 0 4% 0 Entry Hotel 7

Restaurant AM Entry 0 6% 0 0 0 9% 0 Exit Hotel 7

Restaurant PM Exit 0 3% 0 0 0 30% 0 Entry Office 2

Restaurant PM Entry 0 2% 0 0 0 4% 0 Exit Office 2

Restaurant PM Exit 0 41% 0 0 372 50% 744 Entry Retail 3

Restaurant PM Entry 0 29% 0 0 234 29% 806 Exit Retail 3

Restaurant PM Exit 0 18% 0 0 35 16% 220 Entry Residential 5

Restaurant PM Entry 0 14% 0 0 27 21% 131 Exit Residential 5

Restaurant PM Exit 0 7% 0 0 0 71% 0 Entry Hotel 7

Restaurant PM Entry 0 5% 0 0 0 68% 0 Exit Hotel 7

Residential AM Exit 207 2% 4 0 0 3% 0 Entry Office 2

Residential AM Entry 67 0% 0 0 0 1% 0 Exit Office 2

Residential AM Exit 207 1% 2 2 35 17% 204 Entry Retail 3

Residential AM Entry 67 2% 1 1 18 14% 125 Exit Retail 3

Residential AM Exit 207 20% 41 0 0 20% 0 Entry Restaurant 4

Residential AM Entry 67 5% 3 0 0 4% 0 Exit Restaurant 4

Residential AM Exit 207 0% 0 0 0 0% 0 Entry Hotel 7

Residential AM Entry 67 0% 0 0 0 0% 0 Exit Hotel 7

Residential PM Exit 131 4% 5 0 0 57% 0 Entry Office 2

Residential PM Entry 220 4% 9 0 0 2% 0 Exit Office 2

Residential PM Exit 131 42% 55 55 74 10% 744 Entry Retail 3

Residential PM Entry 220 46% 101 101 210 26% 806 Exit Retail 3

Residential PM Exit 131 21% 27 0 0 14% 0 Entry Restaurant 4

Residential PM Entry 220 16% 35 0 0 18% 0 Exit Restaurant 4

Residential PM Exit 131 3% 4 0 0 12% 0 Entry Hotel 7

Residential PM Entry 220 0% 0 0 0 2% 0 Exit Hotel 7



Alton Place TIS Full Build - 2031 Internal Trips

Entry Exit Total Entry Exit Total Entry Exit Total Entry Exit Total

Office 0 0 0 0 0 0 0 0 0 0 0 0

Retail 204 125 329 744 806 1,550 2 1 3 55 101 156

Restaurant 0 0 0 0 0 0 0 0 0 0 0 0

Residential 67 207 274 220 131 351 1 2 3 101 55 156

Hotel 0 0 0 0 0 0 0 0 0 0 0 0

Totals 271 332 603 964 937 1,901 3 3 6 156 156 312

Land Use Peak Hr Trips I.C % I.C. Trips Balanced I.C. Trips I.C % Trips Land Use

PM Internal Trips
Land Use

AM Trips PM Trips AM Internal Trips

Hotel AM Exit 0 75% 0 0 0 3% 0 Entry Office 2

Hotel AM Entry 0 0% 0 0 0 0% 0 Exit Office 2

Hotel AM Exit 0 14% 0 0 8 4% 204 Entry Retail 3

Hotel AM Entry 0 0% 0 0 0 0% 125 Exit Retail 3

Hotel AM Exit 0 9% 0 0 0 6% 0 Entry Restaurant 4

Hotel AM Entry 0 4% 0 0 0 3% 0 Exit Restaurant 4

Hotel AM Exit 0 0% 0 0 0 0% 67 Entry Residential 5

Hotel AM Entry 0 0% 0 0 0 0% 207 Exit Residential 5

Hotel PM Exit 0 0% 0 0 0 0% 0 Entry Office 2

Hotel PM Entry 0 0% 0 0 0 0% 0 Exit Office 2

Hotel PM Exit 0 16% 0 0 15 2% 744 Entry Retail 3

Hotel PM Entry 0 17% 0 0 40 5% 806 Exit Retail 3

Hotel PM Exit 0 68% 0 0 0 5% 0 Entry Restaurant 4

Hotel PM Entry 0 71% 0 0 0 7% 0 Exit Restaurant 4

Hotel PM Exit 0 2% 0 0 0 0% 220 Entry Residential 5

Hotel PM Entry 0 12% 0 0 4 3% 131 Exit Residential 5



Alton Place TIS Pass-By Trips - 2031 AM 2/1/2019

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Zone Enter Exit

10 Alton Darby Creek Rd & Meadows Way 0 836 15 6 795 0 0 0 0 16 0 23 8 27 16

11 Alton Darby Creek Rd & Roberts Rd 16 567 162 183 527 112 46 258 8 115 246 197 10 27 16

13 Alton Darby Creek Rd & Renner Rd 0 645 188 297 631 0 0 0 0 105 0 268 11 13 8

14 Roberts Rd & Frazell Rd 0 0 0 56 0 90 118 770 0 0 405 43 Total 67 41

15 Roberts Rd & Spindler Rd 66 0 147 0 0 0 0 752 78 53 371 0 Note:  In the instance where the trip gen summary order changes, manually update cells referenced for pass-by trips

16 Roberts Rd & Hilliard Rome Rd 112 480 455 283 627 51 160 652 257 326 224 161 Enter 67 66

17 Renner Rd & Spindler Rd 5 9 16 227 5 64 37 670 1 7 340 83 Exit 41 40

18 Renner Rd & Hilliard Rome Rd 287 742 544 160 1186 17 35 213 708 257 96 75

NB 51%

SB 49%

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

4 Alton Darby Creek Rd & Muir Pkwy -14

5 Alton Darby Creek Rd & Lampton Pond Dr -14 Notes

6 Alton Darby Creek Rd & Strider Ln -14 Distributions based on N-S directional split at Meadows Way

7 Alton Darby Creek Rd & Pinefield Dr -14 Pass-by trips occur via Alton Darby Creek Rd / Roberts Rd

8 Alton Darby Creek Rd & School Entrance 1 -14 Trips carried through external points of network

9 Alton Darby Creek Rd & School Entrance 2 -14

10 Alton Darby Creek Rd & Meadows Way -22 -26 26 8

11 Alton Darby Creek Rd & Roberts Rd 25 -25 -8 -24 6 12 5 15 9 -9

12 Alton Darby Creek Rd & Walker Rd -9

13 Alton Darby Creek Rd & Renner Rd -3 -6

14 Roberts Rd & Frazell Rd -3

15 Roberts Rd & Spindler Rd -3

16 Roberts Rd & Hilliard Rome Rd 0 -2 -1

17 Renner Rd & Spindler Rd -3

18 Renner Rd & Hilliard Rome Rd 0 -1 -2

21 Roberts Rd & Commercial Driveway 8 24 13 28

2031 PM Horizon Year Background Traffic PM Pass-By Trips

Check:

2031 PM Pass-By Trips

Pass-By Trip 

Distributions



Alton Place TIS Pass-By Trips - 2031 PM 2/1/2019

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Zone Enter Exit

10 Alton Darby Creek Rd & Meadows Way 0 888 30 9 965 0 0 0 0 11 0 6 8 91 93

11 Alton Darby Creek Rd & Roberts Rd 11 592 167 218 711 39 47 154 15 170 200 228 10 91 93

13 Alton Darby Creek Rd & Renner Rd 0 376 224 214 560 0 0 0 0 335 0 377 11 46 46

14 Roberts Rd & Frazell Rd 0 0 0 35 0 99 83 434 0 0 602 57 Total 228 232

15 Roberts Rd & Spindler Rd 36 0 101 0 0 0 0 380 111 165 603 0 Note:  In the instance where the trip gen summary order changes, manually update cells referenced for pass-by trips

16 Roberts Rd & Hilliard Rome Rd 262 787 293 208 684 176 160 291 128 343 562 279 Enter 228 228

17 Renner Rd & Spindler Rd 5 3 16 118 13 47 31 417 4 29 710 135 Exit 232 232

18 Renner Rd & Hilliard Rome Rd 556 1339 430 100 1033 49 95 136 354 488 189 48

NB 48%

SB 52%

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

4 Alton Darby Creek Rd & Muir Pkwy 3

5 Alton Darby Creek Rd & Lampton Pond Dr 3 Notes

6 Alton Darby Creek Rd & Strider Ln 3 Distributions based on N-S directional split at Meadows Way

7 Alton Darby Creek Rd & Pinefield Dr 3 Pass-by trips occur via Alton Darby Creek Rd / Roberts Rd

8 Alton Darby Creek Rd & School Entrance 1 3 Trips carried through external points of network

9 Alton Darby Creek Rd & School Entrance 2 3

10 Alton Darby Creek Rd & Meadows Way -42 -95 95 45

11 Alton Darby Creek Rd & Roberts Rd 79 -79 -28 -91 24 67 28 92 30 -30

12 Alton Darby Creek Rd & Walker Rd 1

13 Alton Darby Creek Rd & Renner Rd 0 1

14 Roberts Rd & Frazell Rd 0

15 Roberts Rd & Spindler Rd 0

16 Roberts Rd & Hilliard Rome Rd 0 0 0

17 Renner Rd & Spindler Rd 0

18 Renner Rd & Hilliard Rome Rd 0 0 0

21 Roberts Rd & Commercial Driveway 46 142 46 87

2031 PM Horizon Year Background Traffic

2031 PM Pass-By Trips

PM Pass-By Trips

Check:

Pass-By Trip 

Distributions



Alton Place TIS Internal Trips - 2031 AM 2/1/2019

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Phase Enter Exit

3 Roberts Rd & Roberts Rd 1 0 1 1 0

19 Roberts Rd & Future Road B 0 1 2A 0 1

20 Alton Darby Connector & Future Road B 0 0 2B 0 1

21 Roberts Rd & Commercial Driveway 1 0 2C 0 0 residential

2C 0 0 retail

3A 0 0

3B 0 0

4 0 0

5 0 0 residential

5 2 1 retail

Total 3 3

Enter 1 1

Exit 0 0

Phase Roberts Rd Alton Darby Enter Exit

1, 3A 100% 0% 1 0

3B 100% 0% 0 0

All Others* 0% 0% 2 3

Total -- -- 3 3

*These trips do not use the external roadway network

Phase 1 percentages modified to balance trips

2031 AM Internal Trips AM Internal Trips

Check:

Internal Trip Distributions



Alton Place TIS Internal Trips - 2031 PM 2/1/2019

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Phase Enter Exit

3 Roberts Rd & Roberts Rd 25 14 1 22 12

19 Roberts Rd & Future Road B 14 25 2A 15 8

20 Alton Darby Connector & Future Road B 8 15 2B 17 9

21 Roberts Rd & Commercial Driveway 25 10 10 14 2C 14 8 residential

2C 8 14 retail

3A 7 4

3B 10 6

4 6 3

5 9 5 residential

5 47 87 retail

Total 155 156

Enter 40 39

Exit 22 22

Phase Roberts Rd Alton Darby Enter Exit

1, 3A 50% 50% 29 16

3B 100% 0% 10 6

All Others* 0% 0% 116 134

Total -- -- 155 156

*These trips do not use the external roadway network

Assumed 10 trips to/from Zone 11 and Zones 2, 3, 4, 9

PM Internal Trips

Check:

2031 PM Internal Trips

Internal Trip Distributions
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Appendix D – Traffic Signal Warrant Analysis 

  



Alton Place TIS Signal Warrant Analysis Summary 2021 No-Build

WARRANT 1 WARRANT 2 WARRANT 3

8-HOUR 

VOLUME

4-HOUR 

VOLUME

PEAK HOUR 

VOLUME

1 Walker Rd & Morris Rd NOT MET NOT MET NOT MET 0

3 Old Roberts Rd & Roberts Rd NOT MET NOT MET NOT MET 0

4 Alton Darby Creek Rd & Muir Pkwy NOT MET NOT MET NOT MET 0

5 Alton Darby Creek Rd & Lampton Pond Dr NOT MET NOT MET MET 1

6 Alton Darby Creek Rd & Strider Lane NOT MET MET MET 2

7 Alton Darby Creek Rd & Pinefield Dr NOT MET NOT MET NOT MET 0

8 Alton Darby Creek Rd & School Entrance 1 NOT MET NOT MET NOT MET 0

9 Alton Darby Creek Rd & School Entrance 2 NOT MET NOT MET NOT MET 0

10 Alton Darby Creek Rd & Meadows Way NOT MET NOT MET NOT MET 0

14 Roberts Rd & Frazell Rd MET MET MET 3

15 Roberts Rd & Spindler Rd MET MET MET 3

INTERSECTIONNO.

# OF 

WARRANTS 

SATISFIED

2/1/2019



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 1 Count Date:

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd # of Lanes

Minor Street: Morris Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 20 155 0 0 297 3 8 0 10 0 0 0

8:00 - 9:00 AM 6 53 0 0 76 4 3 0 5 0 0 0

AM Peak Hour 20 155 0 0 297 3 8 0 10 0 0 0

3:00 - 4:00 PM 14 150 0 0 100 13 4 0 7 0 0 0

4:00 - 5:00 PM 24 168 0 0 136 13 7 0 10 0 0 0

5:00 - 6:00 PM 22 145 0 0 146 4 1 0 6 0 0 0

PM Peak Hour 24 168 0 0 136 13 7 0 10 0 0 0

Intersection Number: 1

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM NO NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

475 18

317 7

139 8

341 17

277 11

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 475 18 NO

8:00 - 9:00 AM 139 8 NO 365

3:00 - 4:00 PM 277 11 NO 372

4:00 - 5:00 PM 341 17 NO

5:00 - 6:00 PM 317 7 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 475 18 NO Y (100%) Y (70%)

PM Peak Hour 341 17 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 3 Count Date:

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd # of Lanes

Minor Street: Roberts Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 0 0 148 243 2 0 0 0 1

8:00 - 9:00 AM 0 0 0 0 0 43 161 1 0 0 2 2

AM Peak Hour 0 0 0 0 0 148 243 2 0 0 0 1

3:00 - 4:00 PM 0 0 0 0 0 73 223 1 0 0 2 1

4:00 - 5:00 PM 0 0 0 1 0 90 197 3 0 0 0 2

5:00 - 6:00 PM 0 0 0 4 0 84 175 0 0 0 0 0

PM Peak Hour 0 0 0 1 0 90 203 1 0 0 0 1

Intersection Number: 3

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM NO YES NO NO YES NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO YES NO

4:00 - 5:00 PM NO NO NO NO YES NO

5:00 - 6:00 PM NO NO NO NO YES NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

246 148

166 43

227 73

202 91

175 88



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 246 148 NO

8:00 - 9:00 AM 166 43 NO 284

3:00 - 4:00 PM 227 73 NO 349

4:00 - 5:00 PM 202 91 NO

5:00 - 6:00 PM 175 88 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 246 148 NO Y (100%) Y (70%)

PM Peak Hour 205 91 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 4 Count Date:

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Muir Pkwy Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 26 858 0 0 436 17 18 0 36 0 0 0

8:00 - 9:00 AM 38 634 0 0 476 17 17 0 25 0 0 0

AM Peak Hour 34 887 0 0 474 18 15 0 32 0 0 0

3:00 - 4:00 PM 44 465 0 0 550 14 9 0 28 0 0 0

4:00 - 5:00 PM 63 558 0 0 862 22 12 0 29 0 0 0

5:00 - 6:00 PM 64 640 0 0 906 21 14 0 27 0 0 0

PM Peak Hour 75 635 0 0 912 20 11 0 31 0 0 0

Intersection Number: 4

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1337 54

1165 42

1073 37

1505 41

1631 41



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1337 54 NO

8:00 - 9:00 AM 1165 42 NO 342

3:00 - 4:00 PM 1073 37 NO 349

4:00 - 5:00 PM 1505 41 NO

5:00 - 6:00 PM 1631 41 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1413 47 NO Y (100%) Y (70%)

PM Peak Hour 1642 42 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 5 Count Date:

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Lampton Pond Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 796 11 18 514 0 0 0 0 36 0 64

8:00 - 9:00 AM 0 598 3 20 511 0 0 0 0 12 0 37

AM Peak Hour 0 810 4 16 544 0 0 0 0 30 0 79

3:00 - 4:00 PM 0 464 13 59 539 0 0 0 0 7 0 23

4:00 - 5:00 PM 0 571 18 71 815 0 0 0 0 4 0 24

5:00 - 6:00 PM 0 662 12 94 856 0 0 0 0 9 0 24

PM Peak Hour 0 664 20 87 873 0 0 0 0 7 0 26

Intersection Number: 5

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1339 100

1132 49

1075 30

1475 28

1624 33



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1339 100 YES

8:00 - 9:00 AM 1132 49 NO 313

3:00 - 4:00 PM 1075 30 NO 345

4:00 - 5:00 PM 1475 28 NO

5:00 - 6:00 PM 1624 33 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1374 109 YES Y (100%) Y (70%)

PM Peak Hour 1644 33 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 6 Count Date:

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Strider Lane Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 701 30 13 525 0 0 0 0 146 0 86

8:00 - 9:00 AM 0 544 26 14 510 0 0 0 0 105 0 51

AM Peak Hour 0 710 29 18 542 0 0 0 0 131 0 87

3:00 - 4:00 PM 0 443 70 32 511 0 2 0 0 49 0 23

4:00 - 5:00 PM 0 550 121 62 755 0 0 0 1 50 0 22

5:00 - 6:00 PM 0 625 106 72 788 0 0 0 0 52 0 38

PM Peak Hour 0 644 109 67 813 0 0 0 1 51 0 28

Intersection Number: 6

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1269 232

1094 156

1056 72

1488 72

901591



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1269 232 YES

8:00 - 9:00 AM 1094 156 YES 239

3:00 - 4:00 PM 1056 72 YES 280

4:00 - 5:00 PM 1488 72 YES

5:00 - 6:00 PM 1591 90 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1299 218 YES Y (100%) Y (70%)

PM Peak Hour 1633 79 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 7 Count Date:

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Pinefield Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 682 7 13 655 0 0 0 0 43 0 35

8:00 - 9:00 AM 0 521 21 40 583 0 0 0 0 48 0 34

AM Peak Hour 0 693 13 19 655 0 0 0 0 41 0 33

3:00 - 4:00 PM 0 471 44 42 515 0 0 0 0 28 0 30

4:00 - 5:00 PM 0 655 21 42 760 0 0 0 0 15 0 22

5:00 - 6:00 PM 0 708 50 45 799 0 0 0 0 4 0 14

PM Peak Hour 0 720 32 46 817 0 0 0 0 9 0 19

Intersection Number: 7

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1357 78

1165 82

1072 58

1478 37

1602 18



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60

7:00 - 8:00 AM 1357 78 YES

8:00 - 9:00 AM 1165 82 YES

3:00 - 4:00 PM 1072 58 NO

4:00 - 5:00 PM 1478 37 NO

5:00 - 6:00 PM 1602 18 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1380 74 NO Y (100%) Y (70%)

PM Peak Hour 1615 28 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 8 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 1 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 671 21 11 686 0 0 0 0 21 0 10

8:00 - 9:00 AM 0 524 35 43 585 0 0 0 0 7 0 13

AM Peak Hour 0 691 18 10 687 0 0 0 0 19 0 7

3:00 - 4:00 PM 0 486 47 42 501 0 0 0 0 28 0 18

4:00 - 5:00 PM 0 657 7 5 769 0 0 0 0 5 0 10

5:00 - 6:00 PM 0 747 16 10 798 0 0 0 0 15 0 10

PM Peak Hour 0 742 14 7 818 0 0 0 0 10 0 10

Intersection Number: 8

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1389 31

1187 20

1076 46

1438 15

1571 25



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1389 31 NO

8:00 - 9:00 AM 1187 20 NO 357

3:00 - 4:00 PM 1076 46 NO 364

4:00 - 5:00 PM 1438 15 NO

5:00 - 6:00 PM 1571 25 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1406 26 NO Y (100%) Y (70%)

PM Peak Hour 1581 20 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 9 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 2 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 697 10 5 697 0 0 0 0 2 0 0

8:00 - 9:00 AM 0 559 79 47 545 0 0 0 0 4 0 2

AM Peak Hour 0 714 18 12 687 0 0 0 0 3 0 0

3:00 - 4:00 PM 0 505 60 15 512 0 0 0 0 52 0 23

4:00 - 5:00 PM 0 645 5 0 778 0 0 0 0 30 0 15

5:00 - 6:00 PM 0 756 2 0 816 0 0 0 0 3 0 3

PM Peak Hour 0 751 1 0 828 0 0 0 0 13 0 6

Intersection Number: 9

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1409 2

1230 6

1092 75

1428 45

1574 6



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1409 2 NO

8:00 - 9:00 AM 1230 6 NO 376

3:00 - 4:00 PM 1092 75 YES 373

4:00 - 5:00 PM 1428 45 NO

5:00 - 6:00 PM 1574 6 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1431 3 NO Y (100%) Y (70%)

PM Peak Hour 1580 19 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 10 Count Date:

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Meadows Way Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 687 11 6 692 0 0 0 0 17 0 18

8:00 - 9:00 AM 0 630 6 1 552 0 0 0 0 6 0 9

AM Peak Hour 0 715 13 5 677 0 0 0 0 15 0 17

3:00 - 4:00 PM 0 537 18 10 578 0 0 0 0 8 0 4

4:00 - 5:00 PM 0 645 20 13 802 0 0 0 0 6 0 5

5:00 - 6:00 PM 0 760 25 12 801 0 0 0 0 10 0 4

PM Peak Hour 0 757 26 7 825 0 0 0 0 11 0 5

Intersection Number: 10

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1396 35

1189 15

1143 12

1480 11

141598



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1396 35 NO

8:00 - 9:00 AM 1189 15 NO 354

3:00 - 4:00 PM 1143 12 NO 367

4:00 - 5:00 PM 1480 11 NO

5:00 - 6:00 PM 1598 14 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1410 32 NO Y (100%) Y (70%)

PM Peak Hour 1615 16 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 14 Count Date:

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Frazell Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 0 0 0 55 0 20 25 366 0 0 130 24

7:00 - 8:00 AM 0 0 0 54 0 52 100 657 0 0 345 37

8:00 - 9:00 AM 0 0 0 47 0 44 70 501 0 0 270 27

9:00 - 10:00 AM 0 0 0 46 0 27 41 318 0 0 190 26

10:00 - 11:00 AM 0 0 0 35 0 16 19 252 0 0 182 13

11:00 - 12:00 PM 0 0 0 26 0 26 43 297 0 0 283 30

AM Peak Hour 0 0 0 54 0 52 100 657 0 0 345 37

12:00 - 1:00 PM 0 0 0 27 0 34 42 290 0 0 283 35

1:00 - 2:00 PM 0 0 0 27 0 24 23 277 0 0 261 53

2:00 - 3:00 PM 0 0 0 36 0 32 58 336 0 0 390 51

3:00 - 4:00 PM 0 0 0 40 0 47 77 423 0 0 467 48

4:00 - 5:00 PM 0 0 0 42 0 60 68 483 0 0 592 57

5:00 - 6:00 PM 0 0 0 41 0 64 92 426 0 0 629 59

6:00 - 7:00 PM 0 0 0 44 0 71 61 395 0 0 526 48

PM Peak Hour 0 0 0 36 0 57 87 455 0 0 635 58

11/27/2018

Northbound Southbound Eastbound Westbound



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 14

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES NO NO YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO NO NO NO

11:00 - 12:00 PM YES NO NO YES NO NO

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES NO NO

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES YES YES YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

545 75

1139 106

1200 102

68

87

52

51

91

73

1015

1206 105

61

51

1030 115

868

575

466

653

650

614

835



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 545 75 NO

7:00 - 8:00 AM 1139 106 YES 328

8:00 - 9:00 AM 868 91 YES 321

9:00 - 10:00 AM 575 73 NO

10:00 - 11:00 AM 466 51 NO

11:00 - 12:00 PM 653 52 NO

12:00 - 1:00 PM 650 61 NO Y (100%) Y (70%)

1:00 - 2:00 PM 614 51 NO 550 377

2:00 - 3:00 PM 835 68 YES 550 377

3:00 - 4:00 PM 1015 87 YES 550 377

4:00 - 5:00 PM 1200 102 YES 550 377

5:00 - 6:00 PM 1206 105 YES

6:00 - 7:00 PM 1030 115 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1139 106 YES

PM Peak Hour 1235 93 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 15 Count Date:

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Spindler Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 54 0 54 0 0 0 0 366 55 25 103 0

7:00 - 8:00 AM 65 0 109 0 0 0 0 642 67 45 317 0

8:00 - 9:00 AM 61 0 88 0 0 0 0 462 87 50 241 0

9:00 - 10:00 AM 43 0 52 0 0 0 0 309 54 39 171 0

10:00 - 11:00 AM 25 0 29 0 0 0 0 248 39 28 170 0

11:00 - 12:00 PM 36 0 33 0 0 0 0 275 44 35 279 0

AM Peak Hour 65 0 109 0 0 0 0 642 67 45 317 0

12:00 - 1:00 PM 40 0 41 0 0 0 0 269 50 59 278 0

1:00 - 2:00 PM 29 0 41 0 0 0 0 265 40 56 285 0

2:00 - 3:00 PM 34 0 44 0 0 0 0 303 69 70 409 0

3:00 - 4:00 PM 42 0 53 0 0 0 0 387 74 129 474 0

4:00 - 5:00 PM 43 0 61 0 0 0 0 423 102 167 613 0

5:00 - 6:00 PM 42 0 42 0 0 0 0 352 115 158 628 0

6:00 - 7:00 PM 31 0 38 0 0 0 0 340 99 132 540 0

PM Peak Hour 39 0 42 0 0 0 0 397 116 167 635 0

11/27/2018

Northbound Southbound Eastbound Westbound



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection Number: 15

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES YES YES YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO NO YES NO

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

6:00 - 7:00 PM YES NO NO YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

549 108

1071 174

840 149

573 95

485 54

Both Met? Both Met?

633 69

656 81

646 70

851 78

1064 95

1305 104

1253 84

1111 69



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 549 108 NO

7:00 - 8:00 AM 1071 174 YES 308

8:00 - 9:00 AM 840 149 YES 316

9:00 - 10:00 AM 573 95 NO Condition MET based on Figure 4C-2, Ohio MUTCD

10:00 - 11:00 AM 485 54 NO

11:00 - 12:00 PM 633 69 NO

12:00 - 1:00 PM 656 81 NO Y (100%) Y (70%)

1:00 - 2:00 PM 646 70 NO 550 377

2:00 - 3:00 PM 851 78 YES 550 377

3:00 - 4:00 PM 1064 95 YES 550 377

4:00 - 5:00 PM 1305 104 YES 550 377

5:00 - 6:00 PM 1253 84 YES

6:00 - 7:00 PM 1111 69 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?



Alton Place TIS Traffic Signal Warrant Analysis 2021 No-Build Volumes

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1071 174 YES

PM Peak Hour 1315 81 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?



Alton Place TIS Signal Warrant Analysis Summary 2021 Opening Year Build

WARRANT 1 WARRANT 2 WARRANT 3

8-HOUR 

VOLUME

4-HOUR 

VOLUME

PEAK HOUR 

VOLUME

1 Walker Rd & Morris Rd NOT MET NOT MET NOT MET 0

3 Old Roberts Rd & Roberts Rd NOT MET NOT MET NOT MET 0

4 Alton Darby Creek Rd & Muir Pkwy NOT MET NOT MET NOT MET 0

5 Alton Darby Creek Rd & Lampton Pond Dr NOT MET NOT MET MET 1

6 Alton Darby Creek Rd & Strider Lane NOT MET MET MET 2

7 Alton Darby Creek Rd & Pinefield Dr NOT MET NOT MET MET 1

8 Alton Darby Creek Rd & School Entrance 1 NOT MET NOT MET NOT MET 0

9 Alton Darby Creek Rd & School Entrance 2 NOT MET NOT MET NOT MET 0

10 Alton Darby Creek Rd & Meadows Way NOT MET NOT MET NOT MET 0

14 Roberts Rd & Frazell Rd MET MET MET 3

15 Roberts Rd & Spindler Rd MET MET MET 3

INTERSECTIONNO.

# OF 

WARRANTS 

SATISFIED

2/1/2019



Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 1 Count Date:

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd # of Lanes

Minor Street: Morris Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 20 162 0 0 304 3 8 0 10 0 0 0

8:00 - 9:00 AM 6 59 0 0 82 4 3 0 5 0 0 0

AM Peak Hour 20 161 0 0 303 3 8 0 10 0 0 0

3:00 - 4:00 PM 14 155 0 0 105 13 4 0 7 0 0 0

4:00 - 5:00 PM 24 174 0 0 142 13 7 0 10 0 0 0

5:00 - 6:00 PM 22 152 0 0 153 4 1 0 6 0 0 0

PM Peak Hour 24 174 0 0 142 13 7 0 10 0 0 0

Intersection Number: 1

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM YES NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

489 18

331 7

151 8

353 17

287 11

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2021 Opening Build



Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 489 18 NO

8:00 - 9:00 AM 151 8 NO 365

3:00 - 4:00 PM 287 11 NO 372

4:00 - 5:00 PM 353 17 NO

5:00 - 6:00 PM 331 7 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 487 18 NO Y (100%) Y (70%)

PM Peak Hour 353 17 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2021 Opening Build



Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 3 Count Date:

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd # of Lanes

Minor Street: Roberts Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 0 0 154 268 2 0 0 0 1

8:00 - 9:00 AM 0 0 0 0 0 48 184 1 0 0 2 2

AM Peak Hour 0 0 0 0 0 153 267 2 0 0 0 1

3:00 - 4:00 PM 0 0 0 0 0 80 234 1 0 0 2 1

4:00 - 5:00 PM 0 0 0 1 0 98 211 3 0 0 0 2

5:00 - 6:00 PM 0 0 0 4 0 93 190 0 0 0 0 0

PM Peak Hour 0 0 0 1 0 98 217 1 0 0 0 1

Intersection Number: 3

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM NO YES NO NO YES NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO YES NO

4:00 - 5:00 PM NO NO NO NO YES NO

5:00 - 6:00 PM NO NO NO NO YES NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

271 154

189 48

238 80

216 99

190 97
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 271 154 NO Condition MET based on Figure 4C-2, Ohio MUTCD

8:00 - 9:00 AM 189 48 NO 281

3:00 - 4:00 PM 238 80 NO 346

4:00 - 5:00 PM 216 99 NO

5:00 - 6:00 PM 190 97 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 270 153 NO Y (100%) Y (70%)

PM Peak Hour 219 99 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 4 Count Date:

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Muir Pkwy Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 26 901 0 0 444 17 18 0 36 0 0 0

8:00 - 9:00 AM 38 670 0 0 483 17 17 0 25 0 0 0

AM Peak Hour 34 925 0 0 481 18 15 0 32 0 0 0

3:00 - 4:00 PM 44 481 0 0 578 14 9 0 28 0 0 0

4:00 - 5:00 PM 63 576 0 0 894 22 12 0 29 0 0 0

5:00 - 6:00 PM 64 661 0 0 944 21 14 0 27 0 0 0

PM Peak Hour 75 654 0 0 946 20 11 0 31 0 0 0

Intersection Number: 4

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1388 54

1208 42

1117 37

1555 41

1690 41
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1388 54 NO

8:00 - 9:00 AM 1208 42 NO 342

3:00 - 4:00 PM 1117 37 NO 349

4:00 - 5:00 PM 1555 41 NO

5:00 - 6:00 PM 1690 41 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1458 47 NO Y (100%) Y (70%)

PM Peak Hour 1695 42 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 5 Count Date:

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Lampton Pond Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 839 11 18 522 0 0 0 0 36 0 70

8:00 - 9:00 AM 0 634 3 20 518 0 0 0 0 12 0 40

AM Peak Hour 0 848 4 16 551 0 0 0 0 30 0 79

3:00 - 4:00 PM 0 480 13 59 567 0 0 0 0 7 0 23

4:00 - 5:00 PM 0 589 18 71 847 0 0 0 0 4 0 24

5:00 - 6:00 PM 0 683 12 94 894 0 0 0 0 9 0 24

PM Peak Hour 0 683 20 87 907 0 0 0 0 7 0 26

Intersection Number: 5

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1390 106

1175 52

1119 30

1525 28

1683 33
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1390 106 YES

8:00 - 9:00 AM 1175 52 NO 309

3:00 - 4:00 PM 1119 30 NO 343

4:00 - 5:00 PM 1525 28 NO

5:00 - 6:00 PM 1683 33 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1419 109 YES Y (100%) Y (70%)

PM Peak Hour 1697 33 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 6 Count Date:

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Strider Lane Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 744 30 13 533 0 0 0 0 146 0 86

8:00 - 9:00 AM 0 580 26 14 517 0 0 0 0 105 0 51

AM Peak Hour 0 748 29 18 549 0 0 0 0 131 0 87

3:00 - 4:00 PM 0 459 70 32 539 0 2 0 0 49 0 23

4:00 - 5:00 PM 0 568 121 62 787 0 0 0 1 50 0 22

5:00 - 6:00 PM 0 646 106 72 826 0 0 0 0 52 0 38

PM Peak Hour 0 663 109 67 847 0 0 0 1 51 0 28

Intersection Number: 6

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1320 232

1137 156

1100 72

1538 72

901650

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2021 Opening Build



Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1320 232 YES

8:00 - 9:00 AM 1137 156 YES 239

3:00 - 4:00 PM 1100 72 YES 280

4:00 - 5:00 PM 1538 72 YES

5:00 - 6:00 PM 1650 90 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1344 218 YES Y (100%) Y (70%)

PM Peak Hour 1686 79 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 7 Count Date:

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Pinefield Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 6 695 7 13 666 6 27 0 17 43 0 35

8:00 - 9:00 AM 6 529 21 40 593 6 26 0 15 48 0 34

AM Peak Hour 6 701 13 19 665 6 27 0 17 41 0 35

3:00 - 4:00 PM 21 480 44 42 521 23 13 0 8 28 0 30

4:00 - 5:00 PM 25 665 21 42 767 27 15 0 11 15 0 22

5:00 - 6:00 PM 26 721 50 45 810 28 16 0 12 4 0 14

PM Peak Hour 26 731 32 46 824 28 16 0 12 9 0 19

Intersection Number: 7

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1393 78

1195 82

1131 58

1547 37

1680 28
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60

7:00 - 8:00 AM 1393 78 YES

8:00 - 9:00 AM 1195 82 YES

3:00 - 4:00 PM 1131 58 NO

4:00 - 5:00 PM 1547 37 NO

5:00 - 6:00 PM 1680 28 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1410 76 YES Y (100%) Y (70%)

PM Peak Hour 1687 28 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2021 Opening Build



Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 8 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 1 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 690 21 11 720 0 0 0 0 21 0 10

8:00 - 9:00 AM 0 537 35 43 616 0 0 0 0 7 0 13

AM Peak Hour 0 705 18 10 720 0 0 0 0 19 0 7

3:00 - 4:00 PM 0 516 47 42 518 0 0 0 0 28 0 19

4:00 - 5:00 PM 0 692 7 5 789 0 0 0 0 5 0 10

5:00 - 6:00 PM 0 786 16 10 823 0 0 0 0 15 0 10

PM Peak Hour 0 779 14 7 839 0 0 0 0 10 0 10

Intersection Number: 8

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1442 31

1231 20

1123 47

1493 15

1635 25
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1442 31 NO

8:00 - 9:00 AM 1231 20 NO 357

3:00 - 4:00 PM 1123 47 NO 364

4:00 - 5:00 PM 1493 15 NO

5:00 - 6:00 PM 1635 25 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1453 26 NO Y (100%) Y (70%)

PM Peak Hour 1639 20 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 9 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 2 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 4 714 10 5 730 0 2 0 13 2 0 0

8:00 - 9:00 AM 4 570 79 47 576 0 2 0 11 4 0 2

AM Peak Hour 4 726 18 12 719 0 2 0 13 3 0 0

3:00 - 4:00 PM 13 534 60 15 528 2 1 0 5 52 0 23

4:00 - 5:00 PM 15 679 5 0 796 2 1 0 7 30 0 15

5:00 - 6:00 PM 16 794 2 0 839 2 1 0 8 3 0 3

PM Peak Hour 16 787 1 0 847 2 1 0 8 13 0 6

Intersection Number: 9

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1463 15

1276 13

1152 75

1497 45

1653 9
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1463 15 NO

8:00 - 9:00 AM 1276 13 NO 367

3:00 - 4:00 PM 1152 75 YES 369

4:00 - 5:00 PM 1497 45 NO

5:00 - 6:00 PM 1653 9 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1479 15 NO Y (100%) Y (70%)

PM Peak Hour 1653 19 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 10 Count Date:

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Meadows Way Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 1 704 11 6 750 1 5 0 6 17 0 19

8:00 - 9:00 AM 0 646 6 1 607 0 0 0 0 6 0 9

AM Peak Hour 0 732 13 5 735 0 0 0 0 15 0 17

3:00 - 4:00 PM 0 588 18 10 607 0 0 0 0 8 0 4

4:00 - 5:00 PM 0 705 20 13 836 0 0 0 0 6 0 6

5:00 - 6:00 PM 10 823 25 12 837 4 2 0 4 10 0 4

PM Peak Hour 0 820 26 7 861 0 0 0 0 11 0 5

Intersection Number: 10

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1473 36

1260 15

1223 12

1574 12

141711
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1473 36 NO

8:00 - 9:00 AM 1260 15 NO 353

3:00 - 4:00 PM 1223 12 NO 367

4:00 - 5:00 PM 1574 12 NO

5:00 - 6:00 PM 1711 14 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1485 32 NO Y (100%) Y (70%)

PM Peak Hour 1714 16 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 14 Count Date:

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Frazell Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 0 0 0 55 0 20 27 382 0 0 132 24

7:00 - 8:00 AM 0 0 0 54 0 52 104 696 0 0 349 37

8:00 - 9:00 AM 0 0 0 47 0 44 74 534 0 0 274 27

9:00 - 10:00 AM 0 0 0 46 0 28 44 348 0 0 193 26

10:00 - 11:00 AM 0 0 0 35 0 16 23 285 0 0 186 13

11:00 - 12:00 PM 0 0 0 26 0 28 44 309 0 0 309 30

AM Peak Hour 0 0 0 54 0 52 104 692 0 0 349 37

12:00 - 1:00 PM 0 0 0 27 0 36 44 304 0 0 312 35

1:00 - 2:00 PM 0 0 0 27 0 26 24 290 0 0 289 53

2:00 - 3:00 PM 0 0 0 36 0 38 60 350 0 0 420 51

3:00 - 4:00 PM 0 0 0 40 0 54 79 438 0 0 498 48

4:00 - 5:00 PM 0 0 0 42 0 67 70 500 0 0 628 57

5:00 - 6:00 PM 0 0 0 41 0 67 94 446 0 0 672 59

6:00 - 7:00 PM 0 0 0 44 0 53 63 410 0 0 558 48

PM Peak Hour 0 0 0 36 0 60 89 473 0 0 673 58

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 14

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES NO NO YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO NO NO NO

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES NO NO YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

565 75

1186 106

1255 109

74

94

54

51

91

74

1063

1271 108

63

53

1079 97

909

611

507

692

695

656

881
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 565 75 NO

7:00 - 8:00 AM 1186 106 YES 328

8:00 - 9:00 AM 909 91 YES 317

9:00 - 10:00 AM 611 74 NO

10:00 - 11:00 AM 507 51 NO

11:00 - 12:00 PM 692 54 NO

12:00 - 1:00 PM 695 63 NO Y (100%) Y (70%)

1:00 - 2:00 PM 656 53 NO 550 377

2:00 - 3:00 PM 881 74 YES 550 377

3:00 - 4:00 PM 1063 94 YES 550 377

4:00 - 5:00 PM 1255 109 YES 550 377

5:00 - 6:00 PM 1271 108 YES

6:00 - 7:00 PM 1079 97 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1182 106 YES

PM Peak Hour 1293 96 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 15 Count Date:

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Spindler Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 54 0 54 0 0 0 0 382 55 25 105 0

7:00 - 8:00 AM 65 0 109 0 0 0 0 681 67 45 321 0

8:00 - 9:00 AM 61 0 88 0 0 0 0 495 87 50 245 0

9:00 - 10:00 AM 43 0 52 0 0 0 0 339 54 39 174 0

10:00 - 11:00 AM 25 0 29 0 0 0 0 281 39 28 174 0

11:00 - 12:00 PM 36 0 33 0 0 0 0 287 44 35 305 0

AM Peak Hour 65 0 138 0 0 0 0 677 67 45 321 0

12:00 - 1:00 PM 40 0 41 0 0 0 0 283 50 59 307 0

1:00 - 2:00 PM 29 0 41 0 0 0 0 278 40 56 313 0

2:00 - 3:00 PM 34 0 44 0 0 0 0 317 69 70 439 0

3:00 - 4:00 PM 42 0 57 0 0 0 0 402 74 129 505 0

4:00 - 5:00 PM 43 0 61 0 0 0 0 440 102 167 649 0

5:00 - 6:00 PM 42 0 42 0 0 0 0 372 115 158 671 0

6:00 - 7:00 PM 31 0 38 0 0 0 0 355 99 132 572 0

PM Peak Hour 39 0 48 0 0 0 0 415 116 167 673 0

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 15

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES YES YES YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO NO YES NO

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

6:00 - 7:00 PM YES NO NO YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

567 108

1114 174

877 149

606 95

522 54

Both Met? Both Met?

671 69

699 81

687 70

895 78

1110 99

1358 104

1316 84

1158 69
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 567 108 YES

7:00 - 8:00 AM 1114 174 YES 308

8:00 - 9:00 AM 877 149 YES 313

9:00 - 10:00 AM 606 95 YES Condition MET based on Figure 4C-2, Ohio MUTCD

10:00 - 11:00 AM 522 54 NO

11:00 - 12:00 PM 671 69 NO

12:00 - 1:00 PM 699 81 YES Y (100%) Y (70%)

1:00 - 2:00 PM 687 70 NO 550 377

2:00 - 3:00 PM 895 78 YES 550 377

3:00 - 4:00 PM 1110 99 YES 550 377

4:00 - 5:00 PM 1358 104 YES 550 377

5:00 - 6:00 PM 1316 84 YES

6:00 - 7:00 PM 1158 69 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1110 203 YES

PM Peak Hour 1371 87 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 19 Count Date:

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd # of Lanes

Minor Street: Future Rd B Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 16 0 7 6 254 0 0 380 5

8:00 - 9:00 AM 0 0 0 15 0 6 6 169 0 0 118 5

AM Peak Hour 0 0 0 16 0 7 6 253 0 0 378 5

3:00 - 4:00 PM 0 0 0 9 0 4 5 226 0 0 186 16

4:00 - 5:00 PM 0 0 0 10 0 5 6 203 0 0 227 18

5:00 - 6:00 PM 0 0 0 11 0 5 6 179 0 0 213 19

PM Peak Hour 0 0 0 11 0 5 6 207 0 0 227 19

Intersection Number: 19

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd

Minor Street: Future Rd B

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM YES NO NO NO NO NO

4:00 - 5:00 PM YES NO NO NO NO NO

5:00 - 6:00 PM YES NO NO NO NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

645 23

298 21

433 13

454 15

16417
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd

Minor Street: Future Rd B

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 645 23 NO

8:00 - 9:00 AM 298 21 NO 362

3:00 - 4:00 PM 433 13 NO 363

4:00 - 5:00 PM 454 15 NO

5:00 - 6:00 PM 417 16 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 642 23 NO Y (100%) Y (70%)

PM Peak Hour 459 16 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 20 Count Date:

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector # of Lanes

Minor Street: Future Rd B Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? NO    <---- Use 100% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 41 0 0 0 0 0 0 10 0 0

8:00 - 9:00 AM 0 0 39 0 0 0 0 0 0 10 0 0

AM Peak Hour 0 0 41 0 0 0 0 0 0 10 0 0

3:00 - 4:00 PM 0 0 20 0 0 0 0 0 0 35 0 0

4:00 - 5:00 PM 0 0 24 0 0 0 0 0 0 41 0 0

5:00 - 6:00 PM 0 0 25 0 0 0 0 0 0 43 0 0

PM Peak Hour 0 0 25 0 0 0 0 0 0 43 0 0

Intersection Number: 20

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector

Minor Street: Future Rd B

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

500 150 750 75

7:00 - 8:00 AM NO NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM NO NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

41 10

39 10

20 35

24 41

25 43
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector

Minor Street: Future Rd B

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 1092 80 Y (70%)

7:00 - 8:00 AM 41 10 NO

8:00 - 9:00 AM 39 10 NO 371

3:00 - 4:00 PM 20 35 NO 371

4:00 - 5:00 PM 24 41 NO

5:00 - 6:00 PM 25 43 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1516 100

AM Peak Hour 41 10 NO Y (100%) Y (70%)

PM Peak Hour 25 43 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 21 Count Date:

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd # of Lanes

Minor Street: Commercial Driveway Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? NO    <---- Use 100% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 0 0 4 3 257 0 0 363 0

8:00 - 9:00 AM 0 0 0 0 0 3 2 192 0 0 113 0

AM Peak Hour 0 0 0 0 0 3 2 281 0 0 326 0

3:00 - 4:00 PM 0 0 0 0 0 1 2 234 0 0 198 0

4:00 - 5:00 PM 0 0 0 0 0 2 3 208 0 0 239 0

5:00 - 6:00 PM 0 0 0 0 0 2 4 188 0 0 226 0

PM Peak Hour 0 0 0 0 0 2 3 192 0 0 232 0

Intersection Number: 21

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd

Minor Street: Commercial Driveway

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

500 150 750 75

7:00 - 8:00 AM YES NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM NO NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

623 4

307 3

434 1

450 2

2418
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd

Minor Street: Commercial Driveway

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 1092 80 Y (70%)

7:00 - 8:00 AM 623 4 NO

8:00 - 9:00 AM 307 3 NO 375

3:00 - 4:00 PM 434 1 NO 375

4:00 - 5:00 PM 450 2 NO Condition MET based on Figure 4C-1, Ohio MUTCD

5:00 - 6:00 PM 418 2 NO Condition MET based on Figure 4C-1, Ohio MUTCD

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1516 100

AM Peak Hour 3 326 NO Y (100%) Y (70%)

PM Peak Hour 2 232 NO Condition MET based on Figure 4C-3, Ohio MUTCD 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 22 Count Date:

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Sherry Ln Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 1 732 0 0 747 0 0 0 6 0 0 0

8:00 - 9:00 AM 1 657 0 0 599 0 0 0 5 0 0 0

AM Peak Hour 1 752 0 0 730 0 0 0 6 0 0 0

3:00 - 4:00 PM 9 585 0 0 612 0 0 0 3 0 0 0

4:00 - 5:00 PM 10 700 0 0 843 0 0 0 4 0 0 0

5:00 - 6:00 PM 11 817 0 0 847 0 0 0 4 0 0 0

PM Peak Hour 11 813 0 0 862 0 0 0 4 0 0 0

Intersection Number: 22

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd

Minor Street: Sherry Ln

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1480 6

1257 5

1206 3

1553 4

41675
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd

Minor Street: Sherry Ln

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1480 6 NO

8:00 - 9:00 AM 1257 5 NO 373

3:00 - 4:00 PM 1206 3 NO 374

4:00 - 5:00 PM 1553 4 NO

5:00 - 6:00 PM 1675 4 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1483 6 NO Y (100%) Y (70%)

PM Peak Hour 1686 4 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection Number: 23 Count Date:

Intersection: Alton Darby Creek Rd & Driveway

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Driveway Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 2 766 0 0 675 1 5 0 8 0 0 0

8:00 - 9:00 AM 2 600 0 0 629 1 5 0 7 0 0 0

AM Peak Hour 2 770 0 0 680 1 5 0 8 0 0 0

3:00 - 4:00 PM 8 531 0 0 581 3 2 0 3 0 0 0

4:00 - 5:00 PM 9 711 0 0 830 4 2 0 4 0 0 0

5:00 - 6:00 PM 10 751 0 0 878 4 2 0 4 0 0 0

PM Peak Hour 10 769 0 0 893 4 2 0 4 0 0 0

Intersection Number: 23

Intersection: Alton Darby Creek Rd & Driveway

Major Street: Alton Darby Creek Rd

Minor Street: Driveway

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1444 13

1232 12

1123 5

1554 6

61643
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Alton Place TIS Traffic Signal Warrant Analysis 2021 Opening Year Build Volumes

Intersection: Alton Darby Creek Rd & Driveway

Major Street: Alton Darby Creek Rd

Minor Street: Driveway

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1444 13 NO

8:00 - 9:00 AM 1232 12 NO 369

3:00 - 4:00 PM 1123 5 NO 369

4:00 - 5:00 PM 1554 6 NO

5:00 - 6:00 PM 1643 6 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1453 13 NO Y (100%) Y (70%)

PM Peak Hour 1676 6 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Signal Warrant Analysis Summary 2031 No-Build

WARRANT 1 WARRANT 2 WARRANT 3

8-HOUR 

VOLUME

4-HOUR 

VOLUME

PEAK HOUR 

VOLUME

1 Walker Rd & Morris Rd NOT MET NOT MET NOT MET 0

3 Old Roberts Rd & Roberts Rd NOT MET NOT MET NOT MET 0

4 Alton Darby Creek Rd & Muir Pkwy NOT MET NOT MET NOT MET 0

5 Alton Darby Creek Rd & Lampton Pond Dr NOT MET NOT MET MET 1

6 Alton Darby Creek Rd & Strider Lane NOT MET MET MET 2

7 Alton Darby Creek Rd & Pinefield Dr NOT MET NOT MET MET 1

8 Alton Darby Creek Rd & School Entrance 1 NOT MET NOT MET NOT MET 0

9 Alton Darby Creek Rd & School Entrance 2 NOT MET NOT MET NOT MET 0

10 Alton Darby Creek Rd & Meadows Way NOT MET NOT MET NOT MET 0

14 Roberts Rd & Frazell Rd MET MET MET 3

15 Roberts Rd & Spindler Rd MET MET MET 3

INTERSECTIONNO.

# OF 

WARRANTS 

SATISFIED

2017.02133_SW Analysis_2031 No-Build 2/1/2019



Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 1 Count Date:

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd # of Lanes

Minor Street: Morris Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 21 170 0 0 325 3 9 0 11 0 0 0

8:00 - 9:00 AM 7 58 0 0 83 5 3 0 6 0 0 0

AM Peak Hour 21 170 0 0 325 3 9 0 11 0 0 0

3:00 - 4:00 PM 16 165 0 0 109 15 5 0 8 0 0 0

4:00 - 5:00 PM 26 184 0 0 149 15 8 0 11 0 0 0

5:00 - 6:00 PM 24 159 0 0 160 5 1 0 6 0 0 0

PM Peak Hour 26 184 0 0 149 15 8 0 11 0 0 0

Intersection Number: 1

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM YES NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

519 20

348 7

153 9

374 19

305 13

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 No-Build



Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 519 20 NO

8:00 - 9:00 AM 153 9 NO 364

3:00 - 4:00 PM 305 13 NO 371

4:00 - 5:00 PM 374 19 NO

5:00 - 6:00 PM 348 7 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 519 20 NO Y (100%) Y (70%)

PM Peak Hour 374 19 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 3 Count Date:

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd # of Lanes

Minor Street: Roberts Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 0 0 172 284 2 0 0 0 1

8:00 - 9:00 AM 0 0 0 0 0 50 188 1 0 0 2 2

AM Peak Hour 0 0 0 0 0 172 284 2 0 0 0 1

3:00 - 4:00 PM 0 0 0 0 0 85 260 1 0 0 2 1

4:00 - 5:00 PM 0 0 0 1 0 105 228 4 0 0 0 2

5:00 - 6:00 PM 0 0 0 5 0 98 204 0 0 0 0 0

PM Peak Hour 0 0 0 1 0 105 236 1 0 0 0 1

Intersection Number: 3

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM NO YES NO NO YES NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO YES NO

4:00 - 5:00 PM NO YES NO NO YES NO

5:00 - 6:00 PM NO NO NO NO YES NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

287 172

193 50

264 85

234 106

204 103
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 287 172 NO

8:00 - 9:00 AM 193 50 NO 271

3:00 - 4:00 PM 264 85 NO 344

4:00 - 5:00 PM 234 106 NO

5:00 - 6:00 PM 204 103 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 287 172 NO Y (100%) Y (70%)

PM Peak Hour 238 106 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 4 Count Date:

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Muir Pkwy Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 31 1034 0 0 528 21 22 0 49 0 0 0

8:00 - 9:00 AM 46 762 0 0 577 21 21 0 34 0 0 0

AM Peak Hour 41 1069 0 0 574 22 18 0 44 0 0 0

3:00 - 4:00 PM 53 562 0 0 662 17 10 0 37 0 0 0

4:00 - 5:00 PM 76 674 0 0 1040 27 14 0 41 0 0 0

5:00 - 6:00 PM 77 774 0 0 1092 26 17 0 35 0 0 0

PM Peak Hour 90 768 0 0 1100 25 13 0 42 0 0 0

Intersection Number: 4

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1614 71

1406 55

1294 47

1817 55

1969 52
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1614 71 YES

8:00 - 9:00 AM 1406 55 NO 331

3:00 - 4:00 PM 1294 47 NO 341

4:00 - 5:00 PM 1817 55 NO

5:00 - 6:00 PM 1969 52 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1706 62 NO Y (100%) Y (70%)

PM Peak Hour 1983 55 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 5 Count Date:

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Lampton Pond Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 959 13 22 622 0 0 0 0 44 0 91

8:00 - 9:00 AM 0 719 4 25 619 0 0 0 0 14 0 53

AM Peak Hour 0 976 5 19 659 0 0 0 0 36 0 103

3:00 - 4:00 PM 0 560 16 71 648 0 0 0 0 9 0 31

4:00 - 5:00 PM 0 689 22 86 982 0 0 0 0 5 0 32

5:00 - 6:00 PM 0 800 14 114 1031 0 0 0 0 10 0 34

PM Peak Hour 0 802 24 105 1051 0 0 0 0 9 0 37

Intersection Number: 5

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1616 135

1367 67

1295 40

1779 37

1959 44
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1616 135 YES

8:00 - 9:00 AM 1367 67 YES 292

3:00 - 4:00 PM 1295 40 NO 333

4:00 - 5:00 PM 1779 37 NO

5:00 - 6:00 PM 1959 44 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1659 139 YES Y (100%) Y (70%)

PM Peak Hour 1982 46 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 6 Count Date:

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Strider Lane Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 843 36 16 636 0 0 0 0 177 0 111

8:00 - 9:00 AM 0 653 31 17 618 0 0 0 0 127 0 66

AM Peak Hour 0 855 34 22 657 0 0 0 0 159 0 125

3:00 - 4:00 PM 0 534 85 39 614 0 2 0 0 59 0 30

4:00 - 5:00 PM 0 664 146 75 909 0 0 0 1 60 0 29

5:00 - 6:00 PM 0 755 128 87 949 0 0 0 0 63 0 50

PM Peak Hour 0 778 131 82 979 0 0 0 1 61 0 36

Intersection Number: 6

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1531 288

1319 193

1272 89

1794 89

1131919
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1531 288 YES

8:00 - 9:00 AM 1319 193 YES 211

3:00 - 4:00 PM 1272 89 YES 259

4:00 - 5:00 PM 1794 89 YES

5:00 - 6:00 PM 1919 113 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1568 284 YES Y (100%) Y (70%)

PM Peak Hour 1970 97 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 7 Count Date:

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Pinefield Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 820 9 16 794 0 0 0 0 52 0 48

8:00 - 9:00 AM 0 625 25 48 706 0 0 0 0 58 0 44

AM Peak Hour 0 833 15 23 794 0 0 0 0 49 0 45

3:00 - 4:00 PM 0 568 53 51 618 0 0 0 0 33 0 39

4:00 - 5:00 PM 0 790 26 51 915 0 0 0 0 18 0 29

5:00 - 6:00 PM 0 855 60 55 961 0 0 0 0 5 0 19

PM Peak Hour 0 869 39 56 983 0 0 0 0 10 0 25

Intersection Number: 7

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1639 100

1404 102

1290 72

1782 47

1931 24
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60

7:00 - 8:00 AM 1639 100 YES

8:00 - 9:00 AM 1404 102 YES

3:00 - 4:00 PM 1290 72 YES

4:00 - 5:00 PM 1782 47 NO

5:00 - 6:00 PM 1931 24 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1665 94 YES Y (100%) Y (70%)

PM Peak Hour 1947 35 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 8 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 1 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 806 26 13 831 0 0 0 0 23 0 12

8:00 - 9:00 AM 0 628 43 52 708 0 0 0 0 8 0 14

AM Peak Hour 0 830 22 12 832 0 0 0 0 20 0 8

3:00 - 4:00 PM 0 586 57 51 601 0 0 0 0 31 0 20

4:00 - 5:00 PM 0 793 9 6 925 0 0 0 0 6 0 12

5:00 - 6:00 PM 0 902 19 12 959 0 0 0 0 17 0 14

PM Peak Hour 0 896 17 9 984 0 0 0 0 11 0 12

Intersection Number: 8

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1676 35

1431 22

1295 51

1733 18

1892 31
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1676 35 NO

8:00 - 9:00 AM 1431 22 NO 354

3:00 - 4:00 PM 1295 51 NO 363

4:00 - 5:00 PM 1733 18 NO

5:00 - 6:00 PM 1892 31 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1696 28 NO Y (100%) Y (70%)

PM Peak Hour 1906 23 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 9 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 2 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 838 12 6 844 0 0 0 0 2 0 0

8:00 - 9:00 AM 0 671 96 57 660 0 0 0 0 5 0 3

AM Peak Hour 0 859 22 14 832 0 0 0 0 3 0 0

3:00 - 4:00 PM 0 609 73 18 614 0 0 0 0 57 0 26

4:00 - 5:00 PM 0 778 6 0 937 0 0 0 0 33 0 17

5:00 - 6:00 PM 0 913 3 0 982 0 0 0 0 3 0 5

PM Peak Hour 0 907 1 0 996 0 0 0 0 15 0 7

Intersection Number: 9

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1700 2

1484 8

1314 83

1721 50

1898 8
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1700 2 NO

8:00 - 9:00 AM 1484 8 NO 376

3:00 - 4:00 PM 1314 83 YES 372

4:00 - 5:00 PM 1721 50 NO

5:00 - 6:00 PM 1898 8 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1727 3 NO Y (100%) Y (70%)

PM Peak Hour 1904 22 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 10 Count Date:

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Meadows Way Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 825 13 8 838 0 0 0 0 21 0 25

8:00 - 9:00 AM 0 757 8 1 668 0 0 0 0 8 0 11

AM Peak Hour 0 860 15 6 819 0 0 0 0 18 0 22

3:00 - 4:00 PM 0 648 22 12 694 0 0 0 0 10 0 6

4:00 - 5:00 PM 0 778 24 16 965 0 0 0 0 8 0 7

5:00 - 6:00 PM 0 918 30 14 963 0 0 0 0 11 0 5

PM Peak Hour 0 915 31 9 993 0 0 0 0 13 0 6

Intersection Number: 10

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1684 46

1434 19

1376 16

1783 15

161925
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1684 46 NO

8:00 - 9:00 AM 1434 19 NO 347

3:00 - 4:00 PM 1376 16 NO 365

4:00 - 5:00 PM 1783 15 NO

5:00 - 6:00 PM 1925 16 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1700 40 NO Y (100%) Y (70%)

PM Peak Hour 1948 19 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 14 Count Date:

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Frazell Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 0 0 0 58 0 22 27 384 0 0 136 26

7:00 - 8:00 AM 0 0 0 56 0 54 105 689 0 0 362 38

8:00 - 9:00 AM 0 0 0 49 0 46 73 525 0 0 283 29

9:00 - 10:00 AM 0 0 0 48 0 28 42 333 0 0 199 28

10:00 - 11:00 AM 0 0 0 36 0 17 20 264 0 0 190 14

11:00 - 12:00 PM 0 0 0 28 0 27 45 311 0 0 296 32

AM Peak Hour 0 0 0 56 0 54 105 689 0 0 362 38

12:00 - 1:00 PM 0 0 0 29 0 35 44 304 0 0 296 36

1:00 - 2:00 PM 0 0 0 29 0 25 24 290 0 0 273 55

2:00 - 3:00 PM 0 0 0 37 0 36 61 352 0 0 409 53

3:00 - 4:00 PM 0 0 0 42 0 49 81 443 0 0 489 50

4:00 - 5:00 PM 0 0 0 44 0 67 71 506 0 0 620 60

5:00 - 6:00 PM 0 0 0 43 0 91 97 446 0 0 659 62

6:00 - 7:00 PM 0 0 0 46 0 74 64 413 0 0 551 50

PM Peak Hour 0 0 0 37 0 60 91 476 0 0 665 61

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 14

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES NO NO YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO NO YES NO

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES YES YES YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

573 80

1194 110

1257 111

73

91

55

53

95

76

1063

1264 134

64

54

1078 120

910

602

488

684

680

642

875
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 573 80 NO

7:00 - 8:00 AM 1194 110 YES 325

8:00 - 9:00 AM 910 95 YES 318

9:00 - 10:00 AM 602 76 NO

10:00 - 11:00 AM 488 53 NO

11:00 - 12:00 PM 684 55 NO

12:00 - 1:00 PM 680 64 NO Y (100%) Y (70%)

1:00 - 2:00 PM 642 54 NO 550 377

2:00 - 3:00 PM 875 73 YES 550 377

3:00 - 4:00 PM 1063 91 YES 550 377

4:00 - 5:00 PM 1257 111 YES 550 377

5:00 - 6:00 PM 1264 134 YES

6:00 - 7:00 PM 1078 120 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1194 110 YES

PM Peak Hour 1293 97 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 15 Count Date:

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Spindler Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 62 0 63 0 0 0 0 384 57 27 108 0

7:00 - 8:00 AM 75 0 126 0 0 0 0 673 70 47 332 0

8:00 - 9:00 AM 70 0 101 0 0 0 0 483 91 52 253 0

9:00 - 10:00 AM 50 0 61 0 0 0 0 324 56 40 180 0

10:00 - 11:00 AM 29 0 34 0 0 0 0 260 40 30 178 0

11:00 - 12:00 PM 41 0 38 0 0 0 0 288 46 36 292 0

AM Peak Hour 75 0 126 0 0 0 0 673 70 47 332 0

12:00 - 1:00 PM 46 0 47 0 0 0 0 282 52 62 291 0

1:00 - 2:00 PM 34 0 49 0 0 0 0 277 41 59 298 0

2:00 - 3:00 PM 39 0 50 0 0 0 0 318 72 73 428 0

3:00 - 4:00 PM 48 0 67 0 0 0 0 405 78 135 496 0

4:00 - 5:00 PM 50 0 71 0 0 0 0 443 107 176 642 0

5:00 - 6:00 PM 49 0 49 0 0 0 0 369 120 166 658 0

6:00 - 7:00 PM 36 0 44 0 0 0 0 356 104 138 565 0

PM Peak Hour 45 0 80 0 0 0 0 416 121 176 665 0

11/27/2018

Northbound Southbound Eastbound Westbound

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 No-Build



Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection Number: 15

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES YES YES YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

9:00 - 10:00 AM YES YES YES YES YES YES

10:00 - 11:00 AM YES NO NO NO YES NO

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

6:00 - 7:00 PM YES NO NO YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

576 125

1122 201

879 171

600 111

508 63

Both Met? Both Met?

662 79

687 93

675 83

891 89

1114 115

1368 121

1313 98

1163 80
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 576 125 YES

7:00 - 8:00 AM 1122 201 YES 298

8:00 - 9:00 AM 879 171 YES 304

9:00 - 10:00 AM 600 111 YES Condition MET based on Figure 4C-2, Ohio MUTCD

10:00 - 11:00 AM 508 63 NO

11:00 - 12:00 PM 662 79 NO

12:00 - 1:00 PM 687 93 YES Y (100%) Y (70%)

1:00 - 2:00 PM 675 83 YES 550 377

2:00 - 3:00 PM 891 89 YES 550 377

3:00 - 4:00 PM 1114 115 YES 550 377

4:00 - 5:00 PM 1368 121 YES 550 377

5:00 - 6:00 PM 1313 98 YES

6:00 - 7:00 PM 1163 80 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 No-Build Volumes

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1122 201 YES

PM Peak Hour 1378 125 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Signal Warrant Analysis Summary 2031 Full Build | Network A

WARRANT 1 WARRANT 2 WARRANT 3

8-HOUR 

VOLUME

4-HOUR 

VOLUME

PEAK HOUR 

VOLUME

1 Walker Rd & Morris Rd NOT MET NOT MET NOT MET 0

3 Old Roberts Rd & Roberts Rd NOT MET NOT MET NOT MET 0

4 Alton Darby Creek Rd & Muir Pkwy NOT MET NOT MET NOT MET 0

5 Alton Darby Creek Rd & Lampton Pond Dr NOT MET NOT MET MET 1

6 Alton Darby Creek Rd & Strider Lane NOT MET MET MET 2

7 Alton Darby Creek Rd & Pinefield Dr NOT MET MET MET 2

8 Alton Darby Creek Rd & School Entrance 1 NOT MET NOT MET NOT MET 0

9 Alton Darby Creek Rd & School Entrance 2 NOT MET NOT MET NOT MET 0

10 Alton Darby Creek Rd & Meadows Way NOT MET NOT MET MET 1

14 Roberts Rd & Frazell Rd MET MET MET 3

15 Roberts Rd & Spindler Rd MET MET MET 3

INTERSECTIONNO.

# OF 

WARRANTS 

SATISFIED

2017.02133_SW Analysis_2031 FB Network A 2/1/2019



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 1 Count Date:

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd # of Lanes

Minor Street: Morris Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 21 184 0 0 347 3 9 0 11 0 0 0

8:00 - 9:00 AM 7 71 0 0 104 5 3 0 6 0 0 0

AM Peak Hour 21 184 0 0 347 3 9 0 11 0 0 0

3:00 - 4:00 PM 20 186 0 0 126 15 5 0 8 0 0 0

4:00 - 5:00 PM 31 209 0 0 169 15 8 0 11 0 0 0

5:00 - 6:00 PM 29 185 0 0 181 5 1 0 6 0 0 0

PM Peak Hour 31 210 0 0 170 15 8 0 11 0 0 0

Intersection Number: 1

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM YES NO NO NO NO NO

5:00 - 6:00 PM YES NO NO NO NO NO

NOT MET NOT MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

11/27/2018

Northbound Southbound Eastbound Westbound

Both Met? Both Met?

555 20

400 7

187 9

424 19

347 13
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 555 20 NO

8:00 - 9:00 AM 187 9 NO 364

3:00 - 4:00 PM 347 13 NO 371

4:00 - 5:00 PM 424 19 NO

5:00 - 6:00 PM 400 7 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 555 20 NO Y (100%) Y (70%)

PM Peak Hour 426 19 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 3 Count Date:

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd # of Lanes

Minor Street: Roberts Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 0 0 184 351 6 0 0 1 1

8:00 - 9:00 AM 0 0 0 0 0 61 252 5 0 0 3 2

AM Peak Hour 0 0 0 0 0 184 351 6 0 0 1 1

3:00 - 4:00 PM 0 0 0 0 0 114 306 5 0 0 8 1

4:00 - 5:00 PM 0 0 0 1 0 138 282 9 0 0 7 2

5:00 - 6:00 PM 0 0 0 5 0 133 260 5 0 0 7 0

PM Peak Hour 0 0 0 1 0 140 292 6 0 0 7 1

Intersection Number: 3

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES NO YES NO

8:00 - 9:00 AM NO NO NO NO YES NO

3:00 - 4:00 PM NO YES NO NO YES NO

4:00 - 5:00 PM NO YES NO NO YES NO

5:00 - 6:00 PM NO YES NO NO YES NO

NOT MET NOT MET

272 138

359 184

262 61

320 114

300 139

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 359 184 YES Condition MET based on Figure 4C-2, Ohio MUTCD

8:00 - 9:00 AM 262 61 NO 264

3:00 - 4:00 PM 320 114 NO 337

4:00 - 5:00 PM 300 139 NO

5:00 - 6:00 PM 272 138 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 359 184 NO Y (100%) Y (70%)

PM Peak Hour 306 141 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 4 Count Date:

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Muir Pkwy Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 31 1095 0 0 562 21 22 0 49 0 0 0

8:00 - 9:00 AM 46 820 0 0 609 21 21 0 37 0 0 0

AM Peak Hour 41 1130 0 0 608 22 18 0 48 0 0 0

3:00 - 4:00 PM 53 657 0 0 768 17 10 0 41 0 0 0

4:00 - 5:00 PM 76 785 0 0 1163 27 14 0 43 0 0 0

5:00 - 6:00 PM 77 891 0 0 1222 26 17 0 40 0 0 0

PM Peak Hour 90 885 0 0 1230 25 13 0 45 0 0 0

Intersection Number: 4

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

NOT MET NOT MET

2216 57

1709 71

1496 58

1495 51

2051 57

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1709 71 YES

8:00 - 9:00 AM 1496 58 NO 331

3:00 - 4:00 PM 1495 51 NO 339

4:00 - 5:00 PM 2051 57 NO

5:00 - 6:00 PM 2216 57 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1801 66 NO Y (100%) Y (70%)

PM Peak Hour 2230 58 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 5 Count Date:

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Lampton Pond Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 1020 13 22 656 0 0 0 0 45 0 98

8:00 - 9:00 AM 0 777 4 25 651 0 0 0 0 15 0 53

AM Peak Hour 0 1037 5 19 693 0 0 0 0 37 0 110

3:00 - 4:00 PM 0 655 20 71 754 0 0 0 0 9 0 34

4:00 - 5:00 PM 0 800 27 86 1105 0 0 0 0 5 0 38

5:00 - 6:00 PM 0 917 19 114 1161 0 0 0 0 10 0 37

PM Peak Hour 0 919 29 105 1181 0 0 0 0 9 0 40

Intersection Number: 5

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

2211 47

1711 143

1457 68

1500 43

2018 43

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1711 143 YES

8:00 - 9:00 AM 1457 68 YES 287

3:00 - 4:00 PM 1500 43 NO 333

4:00 - 5:00 PM 2018 43 NO

5:00 - 6:00 PM 2211 47 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1754 147 YES Y (100%) Y (70%)

PM Peak Hour 2234 49 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 6 Count Date:

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Strider Lane Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 904 36 16 671 0 0 0 0 184 0 118

8:00 - 9:00 AM 0 711 31 17 651 0 0 0 0 134 0 69

AM Peak Hour 0 916 34 22 692 0 0 0 0 166 0 119

3:00 - 4:00 PM 0 634 96 39 720 0 2 0 0 63 0 26

4:00 - 5:00 PM 0 780 158 75 1032 0 0 0 1 65 0 23

5:00 - 6:00 PM 0 877 141 87 1079 0 0 0 0 68 0 37

PM Peak Hour 0 900 144 82 1109 0 0 0 1 66 0 27

Intersection Number: 6

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

1052184

1627 302

1410 203

1489 89

2045 88

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1627 302 YES

8:00 - 9:00 AM 1410 203 YES 204

3:00 - 4:00 PM 1489 89 YES 254

4:00 - 5:00 PM 2045 88 YES

5:00 - 6:00 PM 2184 105 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1664 285 YES Y (100%) Y (70%)

PM Peak Hour 2235 93 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 7 Count Date:

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Pinefield Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 4 843 9 16 839 7 36 0 19 56 0 48

8:00 - 9:00 AM 4 647 25 48 749 7 34 0 17 62 0 44

AM Peak Hour 4 856 15 23 839 7 36 0 19 53 0 45

3:00 - 4:00 PM 14 666 60 51 713 16 15 0 7 37 0 42

4:00 - 5:00 PM 16 904 34 51 1025 18 17 0 9 23 0 43

5:00 - 6:00 PM 17 975 68 55 1077 19 18 0 9 10 0 20

PM Peak Hour 17 989 47 56 1099 19 18 0 9 15 0 27

Intersection Number: 7

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

2211 30

1718 104

1480 106

1520 79

2048 66

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 FB Network A



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60

7:00 - 8:00 AM 1718 104 YES

8:00 - 9:00 AM 1480 106 YES

3:00 - 4:00 PM 1520 79 YES

4:00 - 5:00 PM 2048 66 YES

5:00 - 6:00 PM 2211 30 NO

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1744 98 YES Y (100%) Y (70%)

PM Peak Hour 2227 42 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 8 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 1 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 833 26 13 902 0 0 0 0 23 0 12

8:00 - 9:00 AM 0 654 43 52 776 0 0 0 0 8 0 14

AM Peak Hour 0 857 22 12 903 0 0 0 0 20 0 8

3:00 - 4:00 PM 0 704 57 51 707 0 0 0 0 31 0 23

4:00 - 5:00 PM 0 931 9 6 1048 0 0 0 0 6 0 14

5:00 - 6:00 PM 0 1047 19 12 1089 0 0 0 0 17 0 14

PM Peak Hour 0 1041 17 9 1114 0 0 0 0 11 0 13

Intersection Number: 8

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

2167 31

1774 35

1525 22

1519 54

1994 20

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1774 35 NO

8:00 - 9:00 AM 1525 22 NO 354

3:00 - 4:00 PM 1519 54 NO 363

4:00 - 5:00 PM 1994 20 NO

5:00 - 6:00 PM 2167 31 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1794 28 NO Y (100%) Y (70%)

PM Peak Hour 2181 24 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 9 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 2 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 4 863 12 6 914 0 2 0 13 2 0 0

8:00 - 9:00 AM 4 695 96 57 727 0 2 0 10 5 0 3

AM Peak Hour 4 884 22 14 902 0 2 0 13 3 0 0

3:00 - 4:00 PM 6 726 73 18 719 1 2 0 2 57 0 27

4:00 - 5:00 PM 7 914 6 0 1059 1 2 0 3 33 0 19

5:00 - 6:00 PM 7 1056 3 0 1111 1 2 0 3 3 0 5

PM Peak Hour 7 1050 1 0 1125 1 2 0 3 15 0 7

Intersection Number: 9

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

2178 8

1799 15

1579 12

1543 84

1987 52

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1799 15 NO

8:00 - 9:00 AM 1579 12 NO 367

3:00 - 4:00 PM 1543 84 YES 369

4:00 - 5:00 PM 1987 52 NO

5:00 - 6:00 PM 2178 8 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1826 15 NO Y (100%) Y (70%)

PM Peak Hour 2184 22 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 10 Count Date:

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Meadows Way Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 38 828 13 8 897 53 26 0 32 21 0 25

8:00 - 9:00 AM 36 760 8 1 724 51 25 0 29 8 0 11

AM Peak Hour 38 863 15 6 878 53 26 0 32 18 0 22

3:00 - 4:00 PM 120 675 22 12 661 144 108 0 89 10 0 6

4:00 - 5:00 PM 139 809 24 16 927 167 125 0 124 8 0 8

5:00 - 6:00 PM 147 951 30 14 923 176 132 0 131 11 0 5

PM Peak Hour 147 948 31 9 953 176 132 0 131 13 0 6

Intersection Number: 10

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

2632241

1837 58

1580 54

1634 197

2082 249

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1837 58 NO

8:00 - 9:00 AM 1580 54 NO 339

3:00 - 4:00 PM 1634 197 YES 342

4:00 - 5:00 PM 2082 249 YES

5:00 - 6:00 PM 2241 263 YES

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1853 58 NO Y (100%) Y (70%)

PM Peak Hour 2264 263 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 FB Network A



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 14 Count Date:

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Frazell Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 0 0 0 58 0 23 31 426 0 0 152 26

7:00 - 8:00 AM 0 0 0 56 0 56 113 782 0 0 398 38

8:00 - 9:00 AM 0 0 0 49 0 48 81 614 0 0 317 29

9:00 - 10:00 AM 0 0 0 48 0 30 49 414 0 0 230 28

10:00 - 11:00 AM 0 0 0 36 0 19 28 352 0 0 224 14

11:00 - 12:00 PM 0 0 0 28 0 36 55 417 0 0 436 32

AM Peak Hour 0 0 0 56 0 56 113 782 0 0 398 38

12:00 - 1:00 PM 0 0 0 29 0 31 55 422 0 0 451 36

1:00 - 2:00 PM 0 0 0 29 0 34 34 403 0 0 421 55

2:00 - 3:00 PM 0 0 0 37 0 47 72 473 0 0 567 53

3:00 - 4:00 PM 0 0 0 42 0 66 92 569 0 0 654 50

4:00 - 5:00 PM 0 0 0 44 0 88 84 652 0 0 812 60

5:00 - 6:00 PM 0 0 0 43 0 88 111 600 0 0 861 62

6:00 - 7:00 PM 0 0 0 46 0 71 76 544 0 0 723 50

PM Peak Hour 0 0 0 37 0 81 105 630 0 0 867 61

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 14

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES NO NO YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO YES YES YES

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES YES YES YES YES YES

NOT MET MET

1393 117

1041

721

618

940

964

913

1165

1365

1634 131

60

63

64

55

97

78

635 81

1331 112

1608 132

84

108

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 635 81 NO

7:00 - 8:00 AM 1331 112 YES 325

8:00 - 9:00 AM 1041 97 YES 308

9:00 - 10:00 AM 721 78 YES

10:00 - 11:00 AM 618 55 NO

11:00 - 12:00 PM 940 64 YES

12:00 - 1:00 PM 964 60 YES Y (100%) Y (70%)

1:00 - 2:00 PM 913 63 YES 550 377

2:00 - 3:00 PM 1165 84 YES 550 377

3:00 - 4:00 PM 1365 108 YES 550 377

4:00 - 5:00 PM 1608 132 YES 550 377

5:00 - 6:00 PM 1634 131 YES

6:00 - 7:00 PM 1393 117 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1331 112 YES

PM Peak Hour 1663 118 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 15 Count Date:

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Spindler Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 65 0 63 0 0 0 0 424 59 27 121 0

7:00 - 8:00 AM 82 0 134 0 0 0 0 762 74 47 361 0

8:00 - 9:00 AM 77 0 109 0 0 0 0 568 95 52 281 0

9:00 - 10:00 AM 56 0 66 0 0 0 0 401 59 40 205 0

10:00 - 11:00 AM 36 0 34 0 0 0 0 344 44 30 205 0

11:00 - 12:00 PM 47 0 38 0 0 0 0 378 63 36 426 0

AM Peak Hour 82 0 134 0 0 0 0 762 74 47 361 0

12:00 - 1:00 PM 52 0 47 0 0 0 0 382 70 62 440 0

1:00 - 2:00 PM 40 0 49 0 0 0 0 372 59 59 440 0

2:00 - 3:00 PM 45 0 55 0 0 0 0 420 91 73 580 0

3:00 - 4:00 PM 55 0 72 0 0 0 0 511 98 135 654 0

4:00 - 5:00 PM 58 0 76 0 0 0 0 566 130 176 826 0

5:00 - 6:00 PM 57 0 80 0 0 0 0 499 144 166 852 0

6:00 - 7:00 PM 43 0 71 0 0 0 0 466 124 138 730 0

PM Peak Hour 53 0 74 0 0 0 0 546 145 176 859 0

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 15

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES YES YES YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

9:00 - 10:00 AM YES YES YES YES YES YES

10:00 - 11:00 AM YES NO NO YES YES YES

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES YES YES YES YES YES

MET MET

1164 100

1398 127

1698 134

1661 137

1458 114

903 85

954 99

930 89

Both Met? Both Met?

631 128

1244 216

996 186

705 122

623 70

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 631 128 YES

7:00 - 8:00 AM 1244 216 YES 296

8:00 - 9:00 AM 996 186 YES 297

9:00 - 10:00 AM 705 122 YES Condition MET based on Figure 4C-2, Ohio MUTCD

10:00 - 11:00 AM 623 70 NO

11:00 - 12:00 PM 903 85 YES

12:00 - 1:00 PM 954 99 YES Y (100%) Y (70%)

1:00 - 2:00 PM 930 89 YES 550 377

2:00 - 3:00 PM 1164 100 YES 550 377

3:00 - 4:00 PM 1398 127 YES 550 377

4:00 - 5:00 PM 1698 134 YES 550 377

5:00 - 6:00 PM 1661 137 YES

6:00 - 7:00 PM 1458 114 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 FB Network A



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1244 216 YES

PM Peak Hour 1726 127 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 19 Count Date:

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd # of Lanes

Minor Street: Future Rd B Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 41 0 12 5 316 0 0 449 11

8:00 - 9:00 AM 0 0 0 39 0 11 5 217 0 0 144 10

AM Peak Hour 0 0 0 41 0 12 5 316 0 0 449 11

3:00 - 4:00 PM 0 0 0 23 0 1 4 288 0 0 251 41

4:00 - 5:00 PM 0 0 0 27 0 2 5 264 0 0 303 47

5:00 - 6:00 PM 0 0 0 28 0 2 5 237 0 0 289 50

PM Peak Hour 0 0 0 28 0 2 5 270 0 0 306 50

Intersection Number: 19

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd

Minor Street: Future Rd B

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO NO NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

30581

781 53

376 50

584 24

619 29

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd

Minor Street: Future Rd B

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 781 53 NO

8:00 - 9:00 AM 376 50 NO 342

3:00 - 4:00 PM 584 24 NO 344

4:00 - 5:00 PM 619 29 NO

5:00 - 6:00 PM 581 30 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 781 53 NO Y (100%) Y (70%)

PM Peak Hour 631 30 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 20 Count Date:

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector # of Lanes

Minor Street: Future Rd B Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? NO    <---- Use 100% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 45 0 0 0 0 0 0 11 0 0

8:00 - 9:00 AM 0 0 43 0 0 0 0 0 0 10 0 0

AM Peak Hour 0 0 45 0 0 0 0 0 0 11 0 0

3:00 - 4:00 PM 0 0 23 0 0 0 0 0 0 38 0 0

4:00 - 5:00 PM 0 0 27 0 0 0 0 0 0 44 0 0

5:00 - 6:00 PM 0 0 28 0 0 0 0 0 0 46 0 0

PM Peak Hour 0 0 28 0 0 0 0 0 0 46 0 0

Intersection Number: 20

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector

Minor Street: Future Rd B

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

500 150 750 75

7:00 - 8:00 AM NO NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM NO NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

28 46

45 11

43 10

23 38

27 44

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector

Minor Street: Future Rd B

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 1092 80 Y (70%)

7:00 - 8:00 AM 45 11 NO

8:00 - 9:00 AM 43 10 NO 370

3:00 - 4:00 PM 23 38 NO 371

4:00 - 5:00 PM 27 44 NO

5:00 - 6:00 PM 28 46 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1516 100

AM Peak Hour 45 11 NO Y (100%) Y (70%)

PM Peak Hour 28 46 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 21 Count Date:

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd # of Lanes

Minor Street: Commercial Driveway Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? NO    <---- Use 100% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 1 0 8 43 0 13 22 320 0 31 403 52

8:00 - 9:00 AM 1 0 8 41 0 11 21 245 0 30 127 50

AM Peak Hour 1 0 8 43 0 12 22 349 0 31 363 52

3:00 - 4:00 PM 20 8 36 211 8 24 23 273 11 89 222 168

4:00 - 5:00 PM 24 9 41 245 9 28 27 242 13 103 263 195

5:00 - 6:00 PM 25 10 44 258 10 30 28 220 14 109 248 206

PM Peak Hour 25 10 44 258 10 30 28 224 14 109 254 206

Intersection Number: 21

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd

Minor Street: Commercial Driveway

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

500 150 750 75

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

298825

828 56

473 52

786 243

843 282

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd

Minor Street: Commercial Driveway

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 1092 80 Y (70%)

7:00 - 8:00 AM 828 56 NO

8:00 - 9:00 AM 473 52 NO 340

3:00 - 4:00 PM 786 243 YES 343

4:00 - 5:00 PM 843 282 YES Condition MET based on Figure 4C-1, Ohio MUTCD

5:00 - 6:00 PM 825 298 YES Condition MET based on Figure 4C-1, Ohio MUTCD

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1516 100

AM Peak Hour 64 446 NO Y (100%) Y (70%)

PM Peak Hour 377 569 YES Condition MET based on Figure 4C-3, Ohio MUTCD 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 22 Count Date:

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Sherry Ln Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 3 880 0 0 933 1 4 0 17 1 0 0

8:00 - 9:00 AM 3 796 0 0 752 1 4 0 14 1 0 0

AM Peak Hour 3 912 0 0 912 1 4 0 17 1 0 0

3:00 - 4:00 PM 11 778 2 0 813 1 2 2 3 0 0 0

4:00 - 5:00 PM 12 928 3 0 1105 1 2 2 5 0 0 0

5:00 - 6:00 PM 13 1072 3 0 1108 1 2 2 5 0 0 0

PM Peak Hour 13 1070 3 0 1133 1 2 2 5 0 0 0

Intersection Number: 22

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd

Minor Street: Sherry Ln

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

92197

1817 21

1552 18

1605 7

2049 9

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd

Minor Street: Sherry Ln

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1817 21 NO

8:00 - 9:00 AM 1552 18 NO 363

3:00 - 4:00 PM 1605 7 NO 365

4:00 - 5:00 PM 2049 9 NO

5:00 - 6:00 PM 2197 9 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1828 21 NO Y (100%) Y (70%)

PM Peak Hour 2220 9 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 FB Network A



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection Number: 23 Count Date:

Intersection: Alton Darby Creek Rd & Driveway

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Driveway Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 2 933 0 0 850 2 4 0 8 0 0 0

8:00 - 9:00 AM 2 737 0 0 792 2 4 0 9 0 0 0

AM Peak Hour 2 943 0 0 857 2 4 0 8 0 0 0

3:00 - 4:00 PM 6 731 0 0 777 2 3 0 2 0 0 0

4:00 - 5:00 PM 7 962 0 0 1091 3 4 0 3 0 0 0

5:00 - 6:00 PM 7 1015 0 0 1148 3 4 0 3 0 0 0

PM Peak Hour 7 1039 0 0 1171 3 4 0 3 0 0 0

Intersection Number: 23

Intersection: Alton Darby Creek Rd & Driveway

Major Street: Alton Darby Creek Rd

Minor Street: Driveway

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

72173

1787 12

1533 13

1516 5

2063 7

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network A

Intersection: Alton Darby Creek Rd & Driveway

Major Street: Alton Darby Creek Rd

Minor Street: Driveway

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1787 12 NO

8:00 - 9:00 AM 1533 13 NO 369

3:00 - 4:00 PM 1516 5 NO 369

4:00 - 5:00 PM 2063 7 NO

5:00 - 6:00 PM 2173 7 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1804 12 NO Y (100%) Y (70%)

PM Peak Hour 2220 7 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Signal Warrant Analysis Summary 2031 Full Build | Network B

WARRANT 1 WARRANT 2 WARRANT 3

8-HOUR 

VOLUME

4-HOUR 

VOLUME

PEAK HOUR 

VOLUME

1 Walker Rd & Morris Rd NOT MET NOT MET NOT MET 0

3 Old Roberts Rd & Roberts Rd NOT MET NOT MET NOT MET 0

4 Alton Darby Creek Rd & Muir Pkwy NOT MET MET NOT MET 1

5 Alton Darby Creek Rd & Lampton Pond Dr NOT MET NOT MET MET 1

6 Alton Darby Creek Rd & Strider Lane NOT MET MET MET 2

7 Alton Darby Creek Rd & Pinefield Dr NOT MET MET MET 2

8 Alton Darby Creek Rd & School Entrance 1 NOT MET NOT MET NOT MET 0

9 Alton Darby Creek Rd & School Entrance 2 NOT MET NOT MET NOT MET 0

10 Alton Darby Creek Rd & Meadows Way NOT MET MET MET 2

14 Roberts Rd & Frazell Rd MET MET MET 3

15 Roberts Rd & Spindler Rd MET MET MET 3

INTERSECTIONNO.

# OF 

WARRANTS 

SATISFIED

2017.02133_SW Analysis_2031 FB Network B 2/1/2019



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 1 Count Date:

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd # of Lanes

Minor Street: Morris Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 21 176 0 10 337 3 9 0 11 8 0 7

8:00 - 9:00 AM 7 64 0 10 94 5 3 0 6 8 0 7

AM Peak Hour 21 176 0 10 337 3 9 0 11 8 0 7

3:00 - 4:00 PM 19 180 0 6 120 15 5 0 8 0 1 7

4:00 - 5:00 PM 30 201 0 7 162 15 8 0 11 0 1 8

5:00 - 6:00 PM 28 177 0 7 174 5 1 0 6 0 1 8

PM Peak Hour 30 202 0 7 163 15 8 0 11 0 1 8

Intersection Number: 1

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM YES NO NO NO NO NO

5:00 - 6:00 PM YES NO NO NO NO NO

NOT MET NOT MET

547 20

391 9

180 15

415 19

340 13

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Walker Rd & Morris Rd

Major Street: Walker Rd

Minor Street: Morris Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 547 20 NO

8:00 - 9:00 AM 180 15 NO 364

3:00 - 4:00 PM 340 13 NO 367

4:00 - 5:00 PM 415 19 NO

5:00 - 6:00 PM 391 9 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 547 20 NO Y (100%) Y (70%)

PM Peak Hour 417 19 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 3 Count Date:

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd # of Lanes

Minor Street: Roberts Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 0 0 179 337 2 0 0 0 1

8:00 - 9:00 AM 0 0 0 0 0 56 238 1 0 0 2 2

AM Peak Hour 0 0 0 0 0 179 337 2 0 0 0 1

3:00 - 4:00 PM 0 0 0 0 0 113 305 1 0 0 2 1

4:00 - 5:00 PM 0 0 0 1 0 137 281 4 0 0 0 2

5:00 - 6:00 PM 0 0 0 5 0 132 259 0 0 0 0 0

PM Peak Hour 0 0 0 1 0 139 291 1 0 0 0 1

Intersection Number: 3

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM NO YES NO NO YES NO

8:00 - 9:00 AM NO NO NO NO YES NO

3:00 - 4:00 PM NO YES NO NO YES NO

4:00 - 5:00 PM NO YES NO NO YES NO

5:00 - 6:00 PM NO YES NO NO YES NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

340 179

243 56

309 113

287 138

259 137
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Old Roberts Rd & Roberts Rd

Major Street: Old Roberts Rd

Minor Street: Roberts Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 340 179 NO

8:00 - 9:00 AM 243 56 NO 267

3:00 - 4:00 PM 309 113 NO 340

4:00 - 5:00 PM 287 138 NO

5:00 - 6:00 PM 259 137 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 340 179 NO Y (100%) Y (70%)

PM Peak Hour 293 140 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 4 Count Date:

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Muir Pkwy Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 31 1081 0 0 560 23 24 0 49 3 0 0

8:00 - 9:00 AM 46 807 0 0 608 23 23 0 37 3 0 0

AM Peak Hour 41 1116 0 0 606 24 20 0 48 3 0 0

3:00 - 4:00 PM 53 653 0 0 763 17 14 0 41 0 0 0

4:00 - 5:00 PM 76 780 0 0 1158 27 19 0 43 0 0 0

5:00 - 6:00 PM 77 886 0 0 1216 26 22 0 47 0 0 0

PM Peak Hour 90 880 0 0 1224 25 18 0 45 0 0 0

Intersection Number: 4

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1695 73

1484 60

1486 55

2041 62

2205 69
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Muir Pkwy

Major Street: Alton Darby Creek Rd

Minor Street: Muir Pkwy

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1695 73 YES

8:00 - 9:00 AM 1484 60 YES 330

3:00 - 4:00 PM 1486 55 NO 338

4:00 - 5:00 PM 2041 62 YES

5:00 - 6:00 PM 2205 69 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1787 68 NO Y (100%) Y (70%)

PM Peak Hour 2219 63 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 5 Count Date:

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Lampton Pond Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 1006 13 22 654 0 0 0 0 45 0 91

8:00 - 9:00 AM 0 764 4 25 650 0 0 0 0 15 0 53

AM Peak Hour 0 1023 5 19 691 0 0 0 0 37 0 103

3:00 - 4:00 PM 0 651 20 71 749 0 0 0 0 9 0 34

4:00 - 5:00 PM 0 795 27 86 1100 0 0 0 0 5 0 35

5:00 - 6:00 PM 0 912 19 114 1155 0 0 0 0 10 0 37

PM Peak Hour 0 914 29 105 1175 0 0 0 0 9 0 40

Intersection Number: 5

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1695 136

1443 68

1491 43

2008 40

2200 47
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Lampton Pond Dr

Major Street: Alton Darby Creek Rd

Minor Street: Lampton Pond Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1695 136 YES

8:00 - 9:00 AM 1443 68 YES 291

3:00 - 4:00 PM 1491 43 NO 333

4:00 - 5:00 PM 2008 40 NO

5:00 - 6:00 PM 2200 47 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1738 140 YES Y (100%) Y (70%)

PM Peak Hour 2223 49 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 6 Count Date:

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Strider Lane Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 890 36 16 669 0 0 0 0 183 0 111

8:00 - 9:00 AM 0 698 31 17 649 0 0 0 0 133 0 66

AM Peak Hour 0 902 34 22 690 0 0 0 0 165 0 119

3:00 - 4:00 PM 0 629 96 39 715 0 2 0 0 63 0 32

4:00 - 5:00 PM 0 775 158 75 1027 0 0 0 1 65 0 30

5:00 - 6:00 PM 0 872 141 87 1073 0 0 0 0 68 0 53

PM Peak Hour 0 895 144 82 1103 0 0 0 1 66 0 38

Intersection Number: 6

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1611 294

1395 199

1479 95

2035 95

1212173
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Strider Lane

Major Street: Alton Darby Creek Rd

Minor Street: Strider Lane

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1611 294 YES

8:00 - 9:00 AM 1395 199 YES 208

3:00 - 4:00 PM 1479 95 YES 256

4:00 - 5:00 PM 2035 95 YES

5:00 - 6:00 PM 2173 121 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1648 284 YES Y (100%) Y (70%)

PM Peak Hour 2224 104 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 7 Count Date:

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Pinefield Dr Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 5 841 9 16 834 6 23 0 21 56 0 48

8:00 - 9:00 AM 5 645 25 48 744 6 22 0 19 62 0 44

AM Peak Hour 5 854 15 23 834 6 23 0 21 53 0 45

3:00 - 4:00 PM 17 665 60 51 712 11 11 0 7 37 0 42

4:00 - 5:00 PM 20 903 34 51 1024 13 13 0 10 23 0 43

5:00 - 6:00 PM 21 974 68 55 1076 14 14 0 10 10 0 20

PM Peak Hour 21 988 47 56 1098 14 14 0 10 15 0 27

Intersection Number: 7

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES YES YES

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1711 104

1473 106

1516 79

2045 66

2208 30
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Pinefield Dr

Major Street: Alton Darby Creek Rd

Minor Street: Pinefield Dr

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60

7:00 - 8:00 AM 1711 104 YES

8:00 - 9:00 AM 1473 106 YES

3:00 - 4:00 PM 1516 79 YES

4:00 - 5:00 PM 2045 66 YES

5:00 - 6:00 PM 2208 30 NO

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1737 98 YES Y (100%) Y (70%)

PM Peak Hour 2224 42 NO 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 8 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 1 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 832 26 13 901 0 0 0 0 23 0 12

8:00 - 9:00 AM 0 653 43 52 775 0 0 0 0 8 0 14

AM Peak Hour 0 856 22 12 902 0 0 0 0 20 0 8

3:00 - 4:00 PM 0 707 57 51 709 0 0 0 0 31 0 23

4:00 - 5:00 PM 0 933 9 6 1050 0 0 0 0 6 0 14

5:00 - 6:00 PM 0 1050 19 12 1091 0 0 0 0 17 0 14

PM Peak Hour 0 1044 17 9 1116 0 0 0 0 11 0 13

Intersection Number: 8

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1772 35

1523 22

1524 54

1998 20

2172 31
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & School Entrance 1

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 1

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1772 35 NO

8:00 - 9:00 AM 1523 22 NO 354

3:00 - 4:00 PM 1524 54 NO 363

4:00 - 5:00 PM 1998 20 NO

5:00 - 6:00 PM 2172 31 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1792 28 NO Y (100%) Y (70%)

PM Peak Hour 2186 24 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\Signal Warrants\2017.02133_SW Analysis_2031 FB Network B



Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 9 Count Date:

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: School Entrance 2 Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 4 862 12 6 913 0 2 0 11 2 0 0

8:00 - 9:00 AM 4 694 96 57 726 0 2 0 9 5 0 3

AM Peak Hour 4 883 22 14 901 0 2 0 11 3 0 0

3:00 - 4:00 PM 6 728 73 18 720 1 2 0 2 57 0 27

4:00 - 5:00 PM 7 916 6 0 1060 1 2 0 3 33 0 19

5:00 - 6:00 PM 7 1059 3 0 1112 1 2 0 3 3 0 5

PM Peak Hour 7 1053 1 0 1126 1 2 0 3 15 0 7

Intersection Number: 9

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES YES YES

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1797 13

1577 11

1546 84

1990 52

2182 8
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & School Entrance 2

Major Street: Alton Darby Creek Rd

Minor Street: School Entrance 2

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1797 13 NO

8:00 - 9:00 AM 1577 11 NO 369

3:00 - 4:00 PM 1546 84 YES 370

4:00 - 5:00 PM 1990 52 NO

5:00 - 6:00 PM 2182 8 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1824 13 NO Y (100%) Y (70%)

PM Peak Hour 2188 22 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 10 Count Date:

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Meadows Way Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 38 824 13 8 889 56 29 0 31 21 0 25

8:00 - 9:00 AM 36 756 8 1 717 53 28 0 28 8 0 11

AM Peak Hour 38 859 15 6 870 56 29 0 31 18 0 22

3:00 - 4:00 PM 120 674 22 12 661 145 111 0 89 10 0 6

4:00 - 5:00 PM 139 808 24 16 927 169 129 0 124 8 0 8

5:00 - 6:00 PM 147 950 30 14 923 178 136 0 131 11 0 5

PM Peak Hour 147 947 31 9 953 178 136 0 131 13 0 6

Intersection Number: 10

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1828 60

1571 56

1634 200

2083 253

2672242
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Meadows Way

Major Street: Alton Darby Creek Rd

Minor Street: Meadows Way

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1828 60 YES Condition MET based on Figure4C-2, Ohio MUTCD

8:00 - 9:00 AM 1571 56 NO 338

3:00 - 4:00 PM 1634 200 YES 340

4:00 - 5:00 PM 2083 253 YES

5:00 - 6:00 PM 2242 267 YES

MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1844 60 NO Y (100%) Y (70%)

PM Peak Hour 2265 267 YES 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 14 Count Date:

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Frazell Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 0 0 0 58 0 23 31 420 0 0 151 26

7:00 - 8:00 AM 0 0 0 56 0 56 113 768 0 0 396 38

8:00 - 9:00 AM 0 0 0 49 0 48 81 600 0 0 315 29

9:00 - 10:00 AM 0 0 0 48 0 30 49 402 0 0 229 28

10:00 - 11:00 AM 0 0 0 36 0 19 28 339 0 0 222 14

11:00 - 12:00 PM 0 0 0 28 0 36 55 417 0 0 436 32

AM Peak Hour 0 0 0 56 0 56 113 768 0 0 396 38

12:00 - 1:00 PM 0 0 0 29 0 31 55 422 0 0 451 36

1:00 - 2:00 PM 0 0 0 29 0 34 34 403 0 0 421 55

2:00 - 3:00 PM 0 0 0 37 0 47 72 473 0 0 567 53

3:00 - 4:00 PM 0 0 0 42 0 66 92 569 0 0 654 50

4:00 - 5:00 PM 0 0 0 44 0 88 84 652 0 0 812 60

5:00 - 6:00 PM 0 0 0 43 0 88 111 600 0 0 861 62

6:00 - 7:00 PM 0 0 0 46 0 71 76 544 0 0 723 50

PM Peak Hour 0 0 0 37 0 81 105 630 0 0 867 61

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 14

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES NO NO YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES NO NO YES YES YES

9:00 - 10:00 AM YES NO NO YES YES YES

10:00 - 11:00 AM YES NO NO YES YES YES

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES YES YES YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

628 81

1315 112

1608 132

84

108

64

55

97

78

1365

1634 131

60

63

1393 117

1025

708

603

940

964

913

1165
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Roberts Rd & Frazell Rd

Major Street: Roberts Rd

Minor Street: Frazell Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 628 81 NO

7:00 - 8:00 AM 1315 112 YES 325

8:00 - 9:00 AM 1025 97 YES 308

9:00 - 10:00 AM 708 78 YES Condition MET based on Figure 4C-2, Ohio MUTCD

10:00 - 11:00 AM 603 55 NO

11:00 - 12:00 PM 940 64 YES

12:00 - 1:00 PM 964 60 YES Condition MET based on Figure 4C-2, Ohio MUTCD Y (100%) Y (70%)

1:00 - 2:00 PM 913 63 YES 550 377

2:00 - 3:00 PM 1165 84 YES 550 377

3:00 - 4:00 PM 1365 108 YES 550 377

4:00 - 5:00 PM 1608 132 YES 550 377

5:00 - 6:00 PM 1634 131 YES

6:00 - 7:00 PM 1393 117 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1315 112 YES

PM Peak Hour 1663 118 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 15 Count Date:

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd # of Lanes

Minor Street: Spindler Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

6:00 - 7:00 AM 65 0 68 0 0 0 0 419 58 28 121 0

7:00 - 8:00 AM 81 0 134 0 0 0 0 750 72 49 360 0

8:00 - 9:00 AM 76 0 109 0 0 0 0 556 93 54 280 0

9:00 - 10:00 AM 55 0 61 0 0 0 0 391 58 42 204 0

10:00 - 11:00 AM 35 0 34 0 0 0 0 333 42 32 205 0

11:00 - 12:00 PM 47 0 38 0 0 0 0 378 63 36 426 0

AM Peak Hour 81 0 134 0 0 0 0 750 72 49 360 0

12:00 - 1:00 PM 52 0 47 0 0 0 0 382 70 62 440 0

1:00 - 2:00 PM 40 0 49 0 0 0 0 372 59 59 440 0

2:00 - 3:00 PM 45 0 55 0 0 0 0 420 91 73 580 0

3:00 - 4:00 PM 55 0 72 0 0 0 0 511 98 135 654 0

4:00 - 5:00 PM 58 0 76 0 0 0 0 566 130 176 826 0

5:00 - 6:00 PM 57 0 80 0 0 0 0 499 144 166 852 0

6:00 - 7:00 PM 43 0 49 0 0 0 0 466 124 138 730 0

PM Peak Hour 53 0 86 0 0 0 0 546 145 176 859 0

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 15

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

6:00 - 7:00 AM YES YES YES YES YES YES

7:00 - 8:00 AM YES YES YES YES YES YES

8:00 - 9:00 AM YES YES YES YES YES YES

9:00 - 10:00 AM YES YES YES YES YES YES

10:00 - 11:00 AM YES NO NO YES YES YES

11:00 - 12:00 PM YES NO NO YES YES YES

12:00 - 1:00 PM YES NO NO YES YES YES

1:00 - 2:00 PM YES NO NO YES YES YES

2:00 - 3:00 PM YES NO NO YES YES YES

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

6:00 - 7:00 PM YES NO NO YES YES YES

NOT MET MET

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

626 133

1231 215

983 185

695 116

612 69

Both Met? Both Met?

903 85

954 99

930 89

1164 100

1398 127

1698 134

1661 137

1458 92
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Roberts Rd & Spindler Rd

Major Street: Roberts Rd

Minor Street: Spindler Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

6:00 - 7:00 AM 626 133 YES

7:00 - 8:00 AM 1231 215 YES 293

8:00 - 9:00 AM 983 185 YES 297

9:00 - 10:00 AM 695 116 YES Condition MET based on Figure 4C-2, Ohio MUTCD

10:00 - 11:00 AM 612 69 NO

11:00 - 12:00 PM 903 85 YES

12:00 - 1:00 PM 954 99 YES Y (100%) Y (70%)

1:00 - 2:00 PM 930 89 YES 550 377

2:00 - 3:00 PM 1164 100 YES 550 377

3:00 - 4:00 PM 1398 127 YES 550 377

4:00 - 5:00 PM 1698 134 YES 550 377

5:00 - 6:00 PM 1661 137 YES

6:00 - 7:00 PM 1458 92 YES

MET

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1231 215 YES

PM Peak Hour 1726 139 YES

MET

WARRANT SUMMARY

Warrant # 1 2 3 Y (100%)

Status MET MET MET 746

746

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 19 Count Date:

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd # of Lanes

Minor Street: Future Rd B Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 0 0 0 31 0 8 2 307 0 0 440 9

8:00 - 9:00 AM 0 0 0 30 0 7 2 209 0 0 135 9

AM Peak Hour 0 0 0 31 0 8 2 307 0 0 440 9

3:00 - 4:00 PM 0 0 0 22 0 1 2 284 0 0 244 41

4:00 - 5:00 PM 0 0 0 26 0 1 3 259 0 0 296 47

5:00 - 6:00 PM 0 0 0 27 0 1 3 232 0 0 281 50

PM Peak Hour 0 0 0 27 0 1 3 265 0 0 298 50

Intersection Number: 19

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd

Minor Street: Future Rd B

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO NO NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

758 39

355 37

571 23

605 27

28566
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Roberts Rd & Future Rd B

Major Street: Roberts Rd

Minor Street: Future Rd B

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 758 39 NO

8:00 - 9:00 AM 355 37 NO 351

3:00 - 4:00 PM 571 23 NO 353

4:00 - 5:00 PM 605 27 NO

5:00 - 6:00 PM 566 28 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 758 39 NO Y (100%) Y (70%)

PM Peak Hour 616 28 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 20 Count Date:

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector # of Lanes

Minor Street: Future Rd B Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? NO    <---- Use 100% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 7 0 35 0 0 0 0 8 4 7 10 0

8:00 - 9:00 AM 7 0 33 0 0 0 0 8 4 7 10 0

AM Peak Hour 7 0 35 0 0 0 0 8 4 7 10 0

3:00 - 4:00 PM 5 0 20 0 0 0 0 4 6 33 7 0

4:00 - 5:00 PM 6 0 23 0 0 0 0 5 7 39 8 0

5:00 - 6:00 PM 6 0 24 0 0 0 0 5 7 41 8 0

PM Peak Hour 6 0 24 0 0 0 0 5 7 41 8 0

Intersection Number: 20

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector

Minor Street: Future Rd B

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

500 150 750 75

7:00 - 8:00 AM NO NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM NO NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

42 17

40 17

25 40

29 47

30 49
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Connector & Future Rd B

Major Street: Alton Darby Connector

Minor Street: Future Rd B

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 1092 80 Y (70%)

7:00 - 8:00 AM 42 17 NO

8:00 - 9:00 AM 40 17 NO 366

3:00 - 4:00 PM 25 40 NO 366

4:00 - 5:00 PM 29 47 NO

5:00 - 6:00 PM 30 49 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1516 100

AM Peak Hour 42 17 NO Y (100%) Y (70%)

PM Peak Hour 30 49 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 21 Count Date:

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd # of Lanes

Minor Street: Commercial Driveway Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? NO    <---- Use 100% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 2 0 8 43 0 6 14 308 4 31 399 52

8:00 - 9:00 AM 2 0 8 41 0 6 13 233 4 30 123 50

AM Peak Hour 2 0 8 43 0 6 14 337 4 31 359 52

3:00 - 4:00 PM 26 8 36 211 8 19 19 273 16 89 222 168

4:00 - 5:00 PM 30 9 41 245 9 22 22 241 18 103 263 195

5:00 - 6:00 PM 32 10 44 258 10 23 23 219 19 109 248 206

PM Peak Hour 32 10 44 258 10 23 23 223 19 109 254 206

Intersection Number: 21

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd

Minor Street: Commercial Driveway

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

500 150 750 75

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM YES YES YES YES YES YES

4:00 - 5:00 PM YES YES YES YES YES YES

5:00 - 6:00 PM YES YES YES YES YES YES

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

808 49

453 47

787 238

842 276

291824
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Roberts Rd & Commercial Driveway

Major Street: Roberts Rd

Minor Street: Commercial Driveway

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 1092 80 Y (70%)

7:00 - 8:00 AM 808 49 NO

8:00 - 9:00 AM 453 47 NO

3:00 - 4:00 PM 787 238 YES Condition MET based on Figure 4C-1, Ohio MUTCD

4:00 - 5:00 PM 842 276 YES Condition MET based on Figure 4C-1, Ohio MUTCD

5:00 - 6:00 PM 824 291 YES Condition MET based on Figure 4C-1, Ohio MUTCD

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1516 100

AM Peak Hour 59 442 NO Y (100%) Y (70%)

PM Peak Hour 377 569 YES Condition MET based on Figure 4C-3, Ohio MUTCD 550 377

MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 22 Count Date:

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Sherry Ln Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 3 879 0 0 930 1 3 0 9 1 0 0

8:00 - 9:00 AM 3 795 0 0 749 1 3 0 8 1 0 0

AM Peak Hour 3 911 0 0 909 1 3 0 9 1 0 0

3:00 - 4:00 PM 11 780 2 0 815 1 2 2 3 0 0 0

4:00 - 5:00 PM 12 931 3 0 1107 1 2 2 5 0 0 0

5:00 - 6:00 PM 13 1075 3 0 1110 1 2 2 5 0 0 0

PM Peak Hour 13 1073 3 0 1135 1 2 2 5 0 0 0

Intersection Number: 22

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd

Minor Street: Sherry Ln

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1813 12

1548 11

1609 7

2054 9

92202
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Sherry Ln

Major Street: Alton Darby Creek Rd

Minor Street: Sherry Ln

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1813 12 NO

8:00 - 9:00 AM 1548 11 NO 369

3:00 - 4:00 PM 1609 7 NO 370

4:00 - 5:00 PM 2054 9 NO

5:00 - 6:00 PM 2202 9 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1824 12 NO Y (100%) Y (70%)

PM Peak Hour 2225 9 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 23 Count Date:

Intersection: Alton Darby Creek Rd & Residential Driveway

Major Street: Alton Darby Creek Rd # of Lanes

Minor Street: Residential Driveway Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 2 918 0 0 848 1 5 0 7 0 0 0

8:00 - 9:00 AM 2 723 0 0 790 1 5 0 6 0 0 0

AM Peak Hour 2 928 0 0 855 1 5 0 7 0 0 0

3:00 - 4:00 PM 6 727 0 0 772 2 3 0 2 0 0 0

4:00 - 5:00 PM 7 958 0 0 1086 3 4 0 3 0 0 0

5:00 - 6:00 PM 7 1010 0 0 1142 3 4 0 3 0 0 0

PM Peak Hour 7 1034 0 0 1165 3 4 0 3 0 0 0

Intersection Number: 23

Intersection: Alton Darby Creek Rd & Residential Driveway

Major Street: Alton Darby Creek Rd

Minor Street: Residential Driveway

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM YES NO NO YES NO NO

8:00 - 9:00 AM YES NO NO YES NO NO

3:00 - 4:00 PM YES NO NO YES NO NO

4:00 - 5:00 PM YES NO NO YES NO NO

5:00 - 6:00 PM YES NO NO YES NO NO

NOT MET NOT MET

11/27/2018

Northbound Southbound Eastbound Westbound

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

1769 12

1516 11

1507 5

2054 7

72162
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Creek Rd & Residential Driveway

Major Street: Alton Darby Creek Rd

Minor Street: Residential Driveway

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 1769 12 NO

8:00 - 9:00 AM 1516 11 NO 369

3:00 - 4:00 PM 1507 5 NO 370

4:00 - 5:00 PM 2054 7 NO

5:00 - 6:00 PM 2162 7 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 1786 12 NO Y (100%) Y (70%)

PM Peak Hour 2209 7 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street MET?

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection Number: 24 Count Date:

Intersection: Alton Darby Connector Rd & Morris Rd

Major Street: Alton Darby Connector Rd # of Lanes

Minor Street: Morris Rd Major Street 1

Minor Street 1

Isolated community with population less than 10,000? NO

85th Percentile speed greater than 40 mph on major street? YES    <---- Use 70% values from Table 4C-1

Movement NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

2031

Time Period Left Thru Right Left Thru Right Left Thru Right Left Thru Right

7:00 - 8:00 AM 15 3 0 0 2 0 2 0 11 0 0 0

8:00 - 9:00 AM 14 3 0 0 2 0 2 0 10 0 0 0

AM Peak Hour 15 3 0 0 2 0 2 0 11 0 0 0

3:00 - 4:00 PM 7 4 0 0 5 0 0 0 2 0 0 0

4:00 - 5:00 PM 9 5 0 0 6 0 0 0 3 0 0 0

5:00 - 6:00 PM 9 5 0 0 6 0 0 0 3 0 0 0

PM Peak Hour 9 5 0 0 6 0 0 0 3 0 0 0

Intersection Number: 24

Intersection: Alton Darby Connector Rd & Morris Rd

Major Street: Alton Darby Connector Rd

Minor Street: Morris Rd

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME

Major St Minor St Major St Minor St

350 105 525 53

7:00 - 8:00 AM NO NO NO NO NO NO

8:00 - 9:00 AM NO NO NO NO NO NO

3:00 - 4:00 PM NO NO NO NO NO NO

4:00 - 5:00 PM NO NO NO NO NO NO

5:00 - 6:00 PM NO NO NO NO NO NO

NOT MET NOT MET

20 3

20 3

20 13

19 12

16 2

Time Period
Major Street Volume 

(both approaches)

Minor Street Volume 

(highest approach)

Warrant 1, Condition A Warrant 1, Condition B

Both Met? Both Met?

11/27/2018

Northbound Southbound Eastbound Westbound
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Alton Place TIS Traffic Signal Warrant Analysis 2031 Full-Build Volumes | Network B

Intersection: Alton Darby Connector Rd & Morris Rd

Major Street: Alton Darby Connector Rd

Minor Street: Morris Rd

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME

Threshold Values 782 60 Y (70%)

7:00 - 8:00 AM 20 13 NO

8:00 - 9:00 AM 19 12 NO 369

3:00 - 4:00 PM 16 2 NO 369

4:00 - 5:00 PM 20 3 NO

5:00 - 6:00 PM 20 3 NO

NOT MET

WARRANT 3 - PEAK HOUR

Threshold Values 1054 75

AM Peak Hour 20 13 NO Y (100%) Y (70%)

PM Peak Hour 20 3 NO 550 377

NOT MET 550 377

550 377

WARRANT SUMMARY 550 377

Warrant # 1 2 3

Status NOT MET NOT MET NOT MET

Warrant # 4 5 6

Status NOT MET N/A N/A

Warrant # 7 8 9

Status N/A N/A N/A

Y (100%)

Time Period
Major Street 

Volume 

Minor 

Street Fulfilled?

Time Period
Major Street 

Volume 

Minor 

Street MET?
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Appendix E – Capacity Analysis Results 

  



Cycle Length Splits Cycle Length Splits Cycle Length Splits Cycle Length Splits Cycle Length Splits

2 Roberts Rd & Walker Rd Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged

5 Alton Darby Creek Rd & Lampton Pond Dr - - - - New Signal New Signal New Signal New Signal New Signal New Signal

6 Alton Darby Creek Rd & Strider Ln New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal

7 Alton Darby Creek Rd & Pinefield Dr - - New Signal New Signal - - New Signal New Signal New Signal New Signal

10 Alton Darby Creek Rd & Meadows Way - - - - - - New Signal New Signal New Signal New Signal

11 Alton Darby Creek Rd & Roberts Rd Changed to 105 Optimized Changed to 110 Optimized Changed to 130 Optimized Changed to 130 Optimized Changed to 130 Optimized

12 Alton Darby Creek Rd & Walker Rd Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized

13 Alton Darby Creek Rd & Renner Rd Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized

14 Roberts Rd & Frazell Rd New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal

15 Roberts Rd & Spindler Rd New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal

16 Roberts Rd & Hilliard Rome Rd Unchanged Unchanged Unchanged Unchanged Unchanged Optimized Unchanged Optimized Unchanged Optimized

17 Renner Rd & Spindler Rd Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged

18 Renner Rd & Hilliard Rome Rd Unchanged Optimized Unchanged Optimized Unchanged Optimized Unchanged Optimized Unchanged Optimized

21 Roberts Rd & Commercial Driveway - - - - - - New Signal New Signal New Signal New Signal

Note: Cycle lengths are in seconds

AM Peak  - Signal Timings Log

Sc4B - 2031 Full-Build Net BSc1 - 2021 No-Build Sc2 - 2021 Opening Build
ID Intersection

Sc3 - 2031 No-Build Sc4A - 2031 Full-Build Net A



Cycle Length Splits Cycle Length Splits Cycle Length Splits Cycle Length Splits Cycle Length Splits

2 Roberts Rd & Walker Rd Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged

5 Alton Darby Creek Rd & Lampton Pond Dr - - - - New Signal New Signal New Signal New Signal New Signal New Signal

6 Alton Darby Creek Rd & Strider Ln New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal

7 Alton Darby Creek Rd & Pinefield Dr - - New Signal New Signal - - New Signal New Signal New Signal New Signal

10 Alton Darby Creek Rd & Meadows Way - - - - - - New Signal New Signal New Signal New Signal

11 Alton Darby Creek Rd & Roberts Rd Changed to 105 Optimized Changed to 105 Optimized Changed to 130 Optimized Changed to 130 Optimized Changed to 130 Optimized

12 Alton Darby Creek Rd & Walker Rd Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized

13 Alton Darby Creek Rd & Renner Rd Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized Changed to 90 Optimized

14 Roberts Rd & Frazell Rd New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal

15 Roberts Rd & Spindler Rd New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal New Signal

16 Roberts Rd & Hilliard Rome Rd Unchanged Optimized Unchanged Optimized Unchanged Unchanged Unchanged Optimized Unchanged Optimized

17 Renner Rd & Spindler Rd Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged Unchanged

18 Renner Rd & Hilliard Rome Rd Unchanged Optimized Unchanged Optimized Unchanged Optimized Unchanged Optimized Unchanged Optimized

21 Roberts Rd & Commercial Driveway - - - - - - New Signal New Signal New Signal New Signal

Note: Cycle lengths are in seconds

PM Peak  - Signal Timings Log

Sc4B - 2031 Full-Build Net B
ID Intersection

Sc1 - 2021 No-Build Sc2 - 2021 Opening Build Sc3 - 2031 No-Build Sc4A - 2031 Full-Build Net A



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 1

Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 8 25 297 3 20 155

Future Volume (Veh/h) 8 25 297 3 20 155

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 11 35 413 4 28 215

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 686 415 417

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 686 415 417

tC, single (s) 6.5 6.3 4.1

tC, 2 stage (s)

tF (s) 3.6 3.4 2.2

p0 queue free % 97 94 98

cM capacity (veh/h) 387 623 1126

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 46 417 28 215

Volume Left 11 0 28 0

Volume Right 35 4 0 0

cSH 544 1700 1126 1700

Volume to Capacity 0.08 0.25 0.02 0.13

Queue Length 95th (ft) 7 0 2 0

Control Delay (s) 12.2 0.0 8.3 0.0

Lane LOS B A

Approach Delay (s) 12.2 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 26.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 67 296 368 126 139 197

Future Volume (vph) 67 296 368 126 139 197

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1524 1760 1570 1845

Flt Permitted 0.95 1.00 1.00 0.22 1.00

Satd. Flow (perm) 1770 1524 1760 369 1845

Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73

Adj. Flow (vph) 92 405 504 173 190 270

RTOR Reduction (vph) 0 343 12 0 0 0

Lane Group Flow (vph) 92 62 665 0 190 270

Heavy Vehicles (%) 2% 6% 4% 5% 15% 3%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 9.1 9.1 30.4 42.0 42.0

Effective Green, g (s) 9.1 9.1 30.4 42.0 42.0

Actuated g/C Ratio 0.15 0.15 0.51 0.70 0.70

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 270 232 897 433 1300

v/s Ratio Prot c0.05 c0.38 c0.06 0.15

v/s Ratio Perm 0.04 0.25

v/c Ratio 0.34 0.27 0.74 0.44 0.21

Uniform Delay, d1 22.6 22.3 11.5 5.6 3.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.6 5.4 0.7 0.3

Delay (s) 23.3 22.9 16.9 6.3 3.4

Level of Service C C B A A

Approach Delay (s) 23.0 16.9 4.6

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 59.6 Sum of lost time (s) 11.5

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 243 2 1 1 1 369

Future Volume (Veh/h) 243 2 1 1 1 369

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 324 3 1 1 1 492

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 652 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 652 2

tC, single (s) 4.2 6.4 6.3

tC, 2 stage (s)

tF (s) 2.3 3.5 3.4

p0 queue free % 79 100 54

cM capacity (veh/h) 1576 346 1071

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 327 2 493

Volume Left 324 0 1

Volume Right 0 1 492

cSH 1576 1700 1067

Volume to Capacity 0.21 0.00 0.46

Queue Length 95th (ft) 19 0 62

Control Delay (s) 7.8 0.0 11.2

Lane LOS A B

Approach Delay (s) 7.8 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 9.9

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 72 34 887 474 18

Future Volume (Veh/h) 15 72 34 887 474 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 80 38 986 527 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1599 537 547

vC1, stage 1 conf vol 537

vC2, stage 2 conf vol 1062

vCu, unblocked vol 1599 537 547

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 94 85 96

cM capacity (veh/h) 291 544 988

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 97 38 986 547

Volume Left 17 38 0 0

Volume Right 80 0 0 20

cSH 659 988 1700 1700

Volume to Capacity 0.15 0.04 0.58 0.32

Queue Length 95th (ft) 13 3 0 0

Control Delay (s) 13.7 8.8 0.0 0.0

Lane LOS B A

Approach Delay (s) 13.7 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 30 121 810 4 16 544

Future Volume (Veh/h) 30 121 810 4 16 544

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 34 136 910 4 18 611

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1559 912 914

vC1, stage 1 conf vol 912

vC2, stage 2 conf vol 647

vCu, unblocked vol 1559 912 914

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 89 59 97

cM capacity (veh/h) 320 332 702

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 170 914 18 611

Volume Left 34 0 18 0

Volume Right 136 4 0 0

cSH 329 1700 702 1700

Volume to Capacity 0.52 0.54 0.03 0.36

Queue Length 95th (ft) 70 0 2 0

Control Delay (s) 27.0 0.0 10.3 0.0

Lane LOS D B

Approach Delay (s) 27.0 0.0 0.3

Approach LOS D

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

6: Alton Darby Creek Rd & Private Dr/Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 131 1 109 1 710 29 18 542 1

Future Volume (vph) 1 1 1 131 1 109 1 710 29 18 542 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1775 1615 1805 1831 1805 1862

Flt Permitted 0.93 0.73 1.00 0.38 1.00 0.26 1.00

Satd. Flow (perm) 1683 1353 1615 720 1831 495 1862

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 1 1 1 149 1 124 1 807 33 20 616 1

RTOR Reduction (vph) 0 1 0 0 0 104 0 1 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 150 20 1 839 0 20 617 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 0% 0% 3% 7% 0% 2% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 14.4 14.4 14.4 63.9 63.9 63.9 63.9

Effective Green, g (s) 14.4 14.4 14.4 63.9 63.9 63.9 63.9

Actuated g/C Ratio 0.16 0.16 0.16 0.72 0.72 0.72 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 274 220 263 521 1325 358 1347

v/s Ratio Prot c0.46 0.33

v/s Ratio Perm 0.00 c0.11 0.01 0.00 0.04

v/c Ratio 0.01 0.68 0.08 0.00 0.63 0.06 0.46

Uniform Delay, d1 31.0 34.8 31.3 3.4 6.2 3.5 5.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 8.4 0.1 0.0 2.3 0.3 1.1

Delay (s) 31.0 43.2 31.4 3.4 8.5 3.8 6.2

Level of Service C D C A A A A

Approach Delay (s) 31.0 37.9 8.5 6.1

Approach LOS C D A A

Intersection Summary

HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 88.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

7: Alton Darby Creek Rd & Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 41 44 693 13 19 655

Future Volume (Veh/h) 41 44 693 13 19 655

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 47 51 797 15 22 753

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1602 804 812

vC1, stage 1 conf vol 804

vC2, stage 2 conf vol 797

vCu, unblocked vol 1602 804 812

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 85 87 97

cM capacity (veh/h) 323 378 797

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 98 812 22 753

Volume Left 47 0 22 0

Volume Right 51 15 0 0

cSH 350 1700 797 1700

Volume to Capacity 0.28 0.48 0.03 0.44

Queue Length 95th (ft) 28 0 2 0

Control Delay (s) 19.3 0.0 9.6 0.0

Lane LOS C A

Approach Delay (s) 19.3 0.0 0.3

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 48.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 19 7 691 18 10 687

Future Volume (Veh/h) 19 7 691 18 10 687

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 23 8 823 21 12 818

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1676 834 844

vC1, stage 1 conf vol 834

vC2, stage 2 conf vol 842

vCu, unblocked vol 1676 834 844

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s) 5.5

tF (s) 3.6 3.3 2.2

p0 queue free % 92 98 99

cM capacity (veh/h) 303 371 801

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 31 844 12 818

Volume Left 23 0 12 0

Volume Right 8 21 0 0

cSH 318 1700 801 1700

Volume to Capacity 0.10 0.50 0.01 0.48

Queue Length 95th (ft) 8 0 1 0

Control Delay (s) 17.5 0.0 9.6 0.0

Lane LOS C A

Approach Delay (s) 17.5 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

9: Alton Darby Creek Rd & School Entrance 2 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 9

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 3 1 714 18 12 687

Future Volume (Veh/h) 3 1 714 18 12 687

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 3 1 830 21 14 799

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1668 840 851

vC1, stage 1 conf vol 840

vC2, stage 2 conf vol 827

vCu, unblocked vol 1668 840 851

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 98

cM capacity (veh/h) 312 368 796

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 3 1 851 14 799

Volume Left 3 0 0 14 0

Volume Right 0 1 21 0 0

cSH 312 368 1700 796 1700

Volume to Capacity 0.01 0.00 0.50 0.02 0.47

Queue Length 95th (ft) 1 0 0 1 0

Control Delay (s) 16.7 14.8 0.0 9.6 0.0

Lane LOS C B A

Approach Delay (s) 16.2 0.0 0.2

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

10: Alton Darby Creek Rd & Meadows Way 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 15 21 715 13 5 677

Future Volume (Veh/h) 15 21 715 13 5 677

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 17 24 831 15 6 787

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 535

pX, platoon unblocked 0.72 0.72 0.72

vC, conflicting volume 1638 838 846

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1690 584 594

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 77 94 99

cM capacity (veh/h) 74 372 716

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 41 846 6 787

Volume Left 17 0 6 0

Volume Right 24 15 0 0

cSH 140 1700 716 1700

Volume to Capacity 0.29 0.50 0.01 0.46

Queue Length 95th (ft) 28 0 1 0

Control Delay (s) 41.1 0.0 10.1 0.0

Lane LOS E B

Approach Delay (s) 41.1 0.0 0.1

Approach LOS E

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 214 7 99 209 167 15 499 145 155 449 95

Future Volume (vph) 38 214 7 99 209 167 15 499 145 155 449 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.93 1.00 1.00 0.85 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1703 1739 1736 1675 1597 1863 1553 1770 1805

Flt Permitted 0.20 1.00 0.35 1.00 0.23 1.00 1.00 0.16 1.00

Satd. Flow (perm) 363 1739 647 1675 389 1863 1553 298 1805

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 43 240 8 111 235 188 17 561 163 174 504 107

RTOR Reduction (vph) 0 1 0 0 27 0 0 0 94 0 6 0

Lane Group Flow (vph) 43 247 0 111 396 0 17 561 69 174 605 0

Heavy Vehicles (%) 6% 9% 0% 4% 5% 7% 13% 2% 4% 2% 2% 5%

Turn Type pm+pt NA pm+pt NA pm+pt NA Perm pm+pt NA

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 4 6 6 2

Actuated Green, G (s) 28.8 23.0 37.2 27.2 43.8 40.0 40.0 55.6 46.2

Effective Green, g (s) 28.8 23.0 37.2 27.2 43.8 40.0 40.0 55.6 46.2

Actuated g/C Ratio 0.27 0.22 0.35 0.25 0.41 0.37 0.37 0.52 0.43

Clearance Time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5

Lane Grp Cap (vph) 170 374 327 426 202 697 581 292 780

v/s Ratio Prot 0.01 0.14 c0.03 c0.24 0.00 0.30 c0.06 c0.34

v/s Ratio Perm 0.05 0.09 0.03 0.04 0.25

v/c Ratio 0.25 0.66 0.34 0.93 0.08 0.80 0.12 0.60 0.78

Uniform Delay, d1 30.2 38.3 24.9 38.9 20.4 29.9 21.9 18.8 25.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 4.6 0.8 26.9 0.2 9.6 0.4 3.6 7.4

Delay (s) 31.2 43.0 25.7 65.8 20.7 39.5 22.3 22.3 33.3

Level of Service C D C E C D C C C

Approach Delay (s) 41.2 57.4 35.3 30.9

Approach LOS D E D C

Intersection Summary

HCM 2000 Control Delay 39.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 106.8 Sum of lost time (s) 23.8

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

12: Alton Darby Creek Rd & Walker Rd/Sugar Farms Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 2 162 101 7 30 250 570 33 10 570 1

Future Volume (vph) 8 2 162 101 7 30 250 570 33 10 570 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 4.5 4.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1587 1805 1671 1736 1832 1805 1878

Flt Permitted 0.73 1.00 0.52 1.00 0.20 1.00 0.42 1.00

Satd. Flow (perm) 1388 1587 987 1671 372 1832 790 1878

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 2 176 110 8 33 272 620 36 11 620 1

RTOR Reduction (vph) 0 140 0 0 27 0 0 2 0 0 0 0

Lane Group Flow (vph) 9 38 0 110 14 0 272 654 0 11 621 0

Heavy Vehicles (%) 0% 0% 2% 0% 0% 0% 4% 3% 0% 0% 1% 100%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.0 14.0 13.0 13.0 45.9 45.9 30.6 30.6

Effective Green, g (s) 14.0 14.0 13.0 13.0 45.9 45.9 30.6 30.6

Actuated g/C Ratio 0.20 0.20 0.19 0.19 0.67 0.67 0.44 0.44

Clearance Time (s) 3.5 3.5 4.5 4.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 282 322 186 315 491 1220 350 834

v/s Ratio Prot 0.02 0.01 c0.10 0.36 c0.33

v/s Ratio Perm 0.01 c0.11 0.27 0.01

v/c Ratio 0.03 0.12 0.59 0.05 0.55 0.54 0.03 0.74

Uniform Delay, d1 22.0 22.4 25.5 22.9 8.0 6.0 10.8 15.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 5.0 0.1 1.4 1.3 0.1 5.4

Delay (s) 22.1 22.6 30.5 22.9 9.4 7.3 10.9 21.3

Level of Service C C C C A A B C

Approach Delay (s) 22.5 28.4 7.9 21.1

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 68.9 Sum of lost time (s) 13.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

13: Alton Darby Creek Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 13

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 94 239 599 173 266 577

Future Volume (vph) 94 239 599 173 266 577

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 1538 1863 1599 1770 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.24 1.00

Satd. Flow (perm) 1736 1538 1863 1599 452 1881

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 102 260 651 188 289 627

RTOR Reduction (vph) 0 138 0 78 0 0

Lane Group Flow (vph) 102 122 651 110 289 627

Heavy Vehicles (%) 4% 5% 2% 1% 2% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.1 18.6 33.2 33.2 45.7 45.7

Effective Green, g (s) 9.1 18.6 33.2 33.2 45.7 45.7

Actuated g/C Ratio 0.14 0.29 0.52 0.52 0.71 0.71

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 245 444 960 824 515 1334

v/s Ratio Prot c0.06 0.04 c0.35 c0.08 0.33

v/s Ratio Perm 0.04 0.07 0.32

v/c Ratio 0.42 0.27 0.68 0.13 0.56 0.47

Uniform Delay, d1 25.2 17.7 11.6 8.1 6.1 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.3 3.8 0.3 1.4 1.1

Delay (s) 27.6 18.0 15.5 8.4 7.5 5.2

Level of Service C B B A A A

Approach Delay (s) 20.7 13.9 5.9

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 64.4 Sum of lost time (s) 12.6

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

14: Roberts Rd & Frazell Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 14

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 100 657 345 37 54 86

Future Volume (vph) 100 657 345 37 54 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.92

Flt Protected 0.95 1.00 1.00 0.98

Satd. Flow (prot) 1752 1827 1749 1669

Flt Permitted 0.44 1.00 1.00 0.98

Satd. Flow (perm) 808 1827 1749 1669

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 714 375 40 59 93

RTOR Reduction (vph) 0 0 5 0 64 0

Lane Group Flow (vph) 109 714 410 0 88 0

Heavy Vehicles (%) 3% 4% 7% 9% 0% 4%

Turn Type pm+pt NA NA Prot

Protected Phases 7 4 8 6

Permitted Phases 4

Actuated Green, G (s) 39.5 34.7 32.8 10.7

Effective Green, g (s) 39.5 34.7 32.8 10.7

Actuated g/C Ratio 0.64 0.57 0.54 0.17

Clearance Time (s) 3.5 5.0 5.0 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 1034 935 291

v/s Ratio Prot c0.01 c0.39 0.23 c0.05

v/s Ratio Perm 0.10

v/c Ratio 0.18 0.69 0.44 0.30

Uniform Delay, d1 4.4 9.5 8.7 22.1

Progression Factor 1.00 1.00 0.43 1.00

Incremental Delay, d2 0.1 2.0 0.3 0.6

Delay (s) 4.6 11.5 4.1 22.6

Level of Service A B A C

Approach Delay (s) 10.6 4.1 22.6

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 61.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

15: Spindler Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 15

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 642 67 45 317 65 145

Future Volume (vph) 642 67 45 317 65 145

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1805 1656 1759 1648

Flt Permitted 1.00 0.24 1.00 0.98

Satd. Flow (perm) 1805 414 1759 1648

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 683 71 48 337 69 154

RTOR Reduction (vph) 5 0 0 0 90 0

Lane Group Flow (vph) 749 0 48 337 133 0

Heavy Vehicles (%) 4% 3% 9% 8% 5% 2%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 34.7 35.7 32.8 10.7

Effective Green, g (s) 34.7 35.7 32.8 10.7

Actuated g/C Ratio 0.57 0.58 0.54 0.17

Clearance Time (s) 5.0 3.5 5.0 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1021 299 941 287

v/s Ratio Prot c0.42 c0.01 0.19

v/s Ratio Perm 0.09 c0.08

v/c Ratio 0.73 0.16 0.36 0.46

Uniform Delay, d1 9.9 6.8 8.2 22.7

Progression Factor 0.23 1.00 1.00 1.00

Incremental Delay, d2 2.5 0.3 0.2 1.2

Delay (s) 4.7 7.1 8.4 23.9

Level of Service A A A C

Approach Delay (s) 4.7 8.3 23.9

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 61.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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16: Hilliard Rome Rd & Roberts Rd 02/05/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 136 556 219 277 191 137 105 448 425 264 585 48

Future Volume (vph) 136 556 219 277 191 137 105 448 425 264 585 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1703 3574 1468 1687 3471 1568 1570 3406 1509 1752 3471 1482

Flt Permitted 0.63 1.00 1.00 0.20 1.00 1.00 0.32 1.00 1.00 0.42 1.00 1.00

Satd. Flow (perm) 1126 3574 1468 354 3471 1568 536 3406 1509 767 3471 1482

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 140 573 226 286 197 141 108 462 438 272 603 49

RTOR Reduction (vph) 0 0 78 0 0 96 0 0 62 0 0 29

Lane Group Flow (vph) 140 573 148 286 197 45 108 462 376 272 603 20

Heavy Vehicles (%) 6% 1% 10% 7% 4% 3% 15% 6% 7% 3% 4% 9%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 26.2 17.3 25.0 32.6 20.5 28.7 35.9 28.2 40.3 36.9 28.7 37.6

Effective Green, g (s) 26.2 17.3 25.0 32.6 20.5 28.7 35.9 28.2 40.3 36.9 28.7 37.6

Actuated g/C Ratio 0.29 0.19 0.28 0.36 0.23 0.32 0.40 0.31 0.45 0.41 0.32 0.42

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 384 687 407 307 790 500 302 1067 675 404 1106 619

v/s Ratio Prot 0.04 0.16 0.03 c0.13 0.06 0.01 0.03 0.14 0.07 c0.06 0.17 0.00

v/s Ratio Perm 0.07 0.07 c0.21 0.02 0.11 0.17 c0.21 0.01

v/c Ratio 0.36 0.83 0.36 0.93 0.25 0.09 0.36 0.43 0.56 0.67 0.55 0.03

Uniform Delay, d1 24.6 35.0 26.1 23.1 28.5 21.5 17.7 24.5 18.3 19.3 25.3 15.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 8.6 0.6 33.8 0.2 0.1 0.7 1.3 1.0 4.4 1.9 0.0

Delay (s) 25.2 43.6 26.7 56.9 28.6 21.6 18.5 25.8 19.3 23.7 27.2 15.5

Level of Service C D C E C C B C B C C B

Approach Delay (s) 36.8 40.0 22.2 25.6

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 30.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

17: Spindler Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 634 1 6 322 77 5 8 16 224 5 63

Future Volume (vph) 35 634 1 6 322 77 5 8 16 224 5 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.92 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1752 1809 1805 1827 1369 1741 1770 1498

Flt Permitted 0.50 1.00 0.20 1.00 1.00 0.96 0.73 1.00

Satd. Flow (perm) 929 1809 379 1827 1369 1690 1369 1498

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 41 737 1 7 374 90 6 9 19 260 6 73

RTOR Reduction (vph) 0 0 0 0 0 44 0 13 0 0 51 0

Lane Group Flow (vph) 41 738 0 7 374 46 0 21 0 260 28 0

Heavy Vehicles (%) 3% 5% 0% 0% 4% 18% 0% 0% 0% 2% 0% 10%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 25.8 25.8 25.8 25.8 25.8 15.3 15.3 15.3

Effective Green, g (s) 25.8 25.8 25.8 25.8 25.8 15.3 15.3 15.3

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.51 0.30 0.30 0.30

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 473 922 193 931 698 511 413 452

v/s Ratio Prot c0.41 0.20 0.02

v/s Ratio Perm 0.04 0.02 0.03 0.01 c0.19

v/c Ratio 0.09 0.80 0.04 0.40 0.07 0.04 0.63 0.06

Uniform Delay, d1 6.4 10.3 6.2 7.6 6.3 12.5 15.2 12.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 5.7 0.2 0.6 0.1 0.0 3.0 0.1

Delay (s) 6.5 16.0 6.4 8.2 6.4 12.5 18.2 12.6

Level of Service A B A A A B B B

Approach Delay (s) 15.5 7.9 12.5 16.9

Approach LOS B A B B

Intersection Summary

HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 50.6 Sum of lost time (s) 9.5

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build AM

18: Hilliard Rome Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 33 202 676 242 91 71 271 692 508 150 1107 16

Future Volume (vph) 33 202 676 242 91 71 271 692 508 150 1107 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1752 1810 2814 2918 1712 1392 3433 4988 1442 1736 5036 1429

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.35 1.00 1.00

Satd. Flow (perm) 1752 1810 2814 2918 1712 1392 3433 4988 1442 642 5036 1429

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 35 217 727 260 98 76 291 744 546 161 1190 17

RTOR Reduction (vph) 0 0 181 0 0 63 0 0 109 0 0 11

Lane Group Flow (vph) 35 217 546 260 98 13 291 744 437 161 1190 6

Heavy Vehicles (%) 3% 5% 1% 20% 11% 16% 2% 4% 12% 4% 3% 13%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 17.1 17.1 34.0 20.2 20.2 20.2 16.9 48.3 68.5 52.6 42.0 42.0

Effective Green, g (s) 17.1 17.1 34.0 20.2 20.2 20.2 16.9 48.3 68.5 52.6 42.0 42.0

Actuated g/C Ratio 0.14 0.14 0.28 0.17 0.17 0.17 0.14 0.40 0.57 0.44 0.35 0.35

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 249 257 797 491 288 234 483 2007 823 378 1762 500

v/s Ratio Prot 0.02 c0.12 c0.10 0.09 0.06 0.08 0.15 c0.09 0.04 c0.24

v/s Ratio Perm 0.10 0.01 0.21 0.15 0.00

v/c Ratio 0.14 0.84 0.68 0.53 0.34 0.05 0.60 0.37 0.53 0.43 0.68 0.01

Uniform Delay, d1 45.0 50.2 38.2 45.6 44.0 41.9 48.4 25.2 15.9 20.9 33.2 25.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 21.6 2.7 1.0 0.7 0.1 2.5 0.5 0.7 0.8 2.1 0.0

Delay (s) 45.3 71.8 40.9 46.6 44.7 42.0 50.8 25.7 16.5 21.6 35.3 25.5

Level of Service D E D D D D D C B C D C

Approach Delay (s) 47.9 45.4 27.2 33.6

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 1

Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 7 16 136 13 24 168

Future Volume (Veh/h) 7 16 136 13 24 168

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 8 18 153 15 27 189

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 404 160 168

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 404 160 168

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 99 98 98

cM capacity (veh/h) 568 890 1422

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 26 168 27 189

Volume Left 8 0 27 0

Volume Right 18 15 0 0

cSH 758 1700 1422 1700

Volume to Capacity 0.03 0.10 0.02 0.11

Queue Length 95th (ft) 3 0 1 0

Control Delay (s) 9.9 0.0 7.6 0.0

Lane LOS A A

Approach Delay (s) 9.9 0.0 0.9

Approach LOS A

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 24.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 132 108 153 132 86 146

Future Volume (vph) 132 108 153 132 86 146

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.94 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1599 1763 1770 1881

Flt Permitted 0.95 1.00 1.00 0.51 1.00

Satd. Flow (perm) 1805 1599 1763 947 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 138 112 159 138 90 152

RTOR Reduction (vph) 0 94 31 0 0 0

Lane Group Flow (vph) 138 19 266 0 90 152

Heavy Vehicles (%) 0% 1% 1% 1% 2% 1%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 7.6 7.6 21.8 28.5 28.5

Effective Green, g (s) 7.6 7.6 21.8 28.5 28.5

Actuated g/C Ratio 0.17 0.17 0.49 0.64 0.64

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 307 272 861 673 1201

v/s Ratio Prot c0.08 c0.15 0.01 c0.08

v/s Ratio Perm 0.01 0.07

v/c Ratio 0.45 0.07 0.31 0.13 0.13

Uniform Delay, d1 16.6 15.5 6.9 3.2 3.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 0.9 0.1 0.2

Delay (s) 17.7 15.6 7.7 3.3 3.4

Level of Service B B A A A

Approach Delay (s) 16.8 7.7 3.3

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 44.6 Sum of lost time (s) 11.5

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 203 1 1 1 1 225

Future Volume (Veh/h) 203 1 1 1 1 225

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 221 1 1 1 1 245

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 444 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 444 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 86 100 77

cM capacity (veh/h) 1627 497 1086

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 222 2 246

Volume Left 221 0 1

Volume Right 0 1 245

cSH 1627 1700 1081

Volume to Capacity 0.14 0.00 0.23

Queue Length 95th (ft) 12 0 22

Control Delay (s) 7.5 0.0 9.3

Lane LOS A A

Approach Delay (s) 7.5 0.0 9.3

Approach LOS A

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 38.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 11 44 75 635 912 20

Future Volume (Veh/h) 11 44 75 635 912 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 12 47 81 683 981 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1837 992 1003

vC1, stage 1 conf vol 992

vC2, stage 2 conf vol 845

vCu, unblocked vol 1837 992 1003

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.4 2.2

p0 queue free % 95 83 88

cM capacity (veh/h) 264 283 690

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 59 81 683 1003

Volume Left 12 81 0 0

Volume Right 47 0 0 22

cSH 355 690 1700 1700

Volume to Capacity 0.17 0.12 0.40 0.59

Queue Length 95th (ft) 15 10 0 0

Control Delay (s) 20.0 10.9 0.0 0.0

Lane LOS C B

Approach Delay (s) 20.0 1.2 0.0

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 7 47 664 20 87 873

Future Volume (Veh/h) 7 47 664 20 87 873

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 8 51 714 22 94 939

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1852 725 736

vC1, stage 1 conf vol 725

vC2, stage 2 conf vol 1127

vCu, unblocked vol 1852 725 736

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 97 88 89

cM capacity (veh/h) 243 423 865

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 59 736 94 939

Volume Left 8 0 94 0

Volume Right 51 22 0 0

cSH 385 1700 865 1700

Volume to Capacity 0.15 0.43 0.11 0.55

Queue Length 95th (ft) 13 0 9 0

Control Delay (s) 16.0 0.0 9.7 0.0

Lane LOS C A

Approach Delay (s) 16.0 0.0 0.9

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

6: Alton Darby Creek Rd & Private Dr/Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 51 1 37 1 644 109 67 813 1

Future Volume (vph) 1 1 1 51 1 37 1 644 109 67 813 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1743 1568 1805 1840 1770 1862

Flt Permitted 0.91 0.73 1.00 0.29 1.00 0.32 1.00

Satd. Flow (perm) 1643 1332 1568 554 1840 596 1862

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 1 1 1 54 1 39 1 678 115 71 856 1

RTOR Reduction (vph) 0 1 0 0 0 36 0 5 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 55 3 1 788 0 71 857 0

Heavy Vehicles (%) 0% 0% 0% 4% 0% 3% 0% 1% 1% 2% 2% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 7.9 7.9 7.9 73.0 73.0 73.0 73.0

Effective Green, g (s) 7.9 7.9 7.9 73.0 73.0 73.0 73.0

Actuated g/C Ratio 0.09 0.09 0.09 0.80 0.80 0.80 0.80

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 115 136 444 1477 478 1495

v/s Ratio Prot 0.43 c0.46

v/s Ratio Perm 0.00 c0.04 0.00 0.00 0.12

v/c Ratio 0.01 0.48 0.02 0.00 0.53 0.15 0.57

Uniform Delay, d1 37.9 39.5 38.0 1.8 3.1 2.0 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.1 0.1 0.0 1.4 0.7 1.6

Delay (s) 38.0 42.7 38.0 1.8 4.5 2.7 4.9

Level of Service D D D A A A A

Approach Delay (s) 38.0 40.7 4.5 4.7

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.9 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM

7: Alton Darby Creek Rd & Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 9 32 720 32 46 817

Future Volume (Veh/h) 9 32 720 32 46 817

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 9 33 750 33 48 851

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1714 766 783

vC1, stage 1 conf vol 766

vC2, stage 2 conf vol 947

vCu, unblocked vol 1714 766 783

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 97 92 94

cM capacity (veh/h) 290 406 822

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 42 783 48 851

Volume Left 9 0 48 0

Volume Right 33 33 0 0

cSH 374 1700 822 1700

Volume to Capacity 0.11 0.46 0.06 0.50

Queue Length 95th (ft) 9 0 5 0

Control Delay (s) 15.8 0.0 9.7 0.0

Lane LOS C A

Approach Delay (s) 15.8 0.0 0.5

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM
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Alton Place TIS Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 10 12 742 14 7 818

Future Volume (Veh/h) 10 12 742 14 7 818

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 13 781 15 7 861

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1664 788 796

vC1, stage 1 conf vol 788

vC2, stage 2 conf vol 875

vCu, unblocked vol 1664 788 796

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 96 97 99

cM capacity (veh/h) 313 394 835

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 24 796 7 861

Volume Left 11 0 7 0

Volume Right 13 15 0 0

cSH 352 1700 835 1700

Volume to Capacity 0.07 0.47 0.01 0.51

Queue Length 95th (ft) 5 0 1 0

Control Delay (s) 16.0 0.0 9.3 0.0

Lane LOS C A

Approach Delay (s) 16.0 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc1 - 2021 No-Build PM
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 13 6 751 1 1 828

Future Volume (Veh/h) 13 6 751 1 1 828

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 14 6 782 1 1 863

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1648 782 783

vC1, stage 1 conf vol 782

vC2, stage 2 conf vol 865

vCu, unblocked vol 1648 782 783

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 96 98 100

cM capacity (veh/h) 318 397 844

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 14 6 783 1 863

Volume Left 14 0 0 1 0

Volume Right 0 6 1 0 0

cSH 318 397 1700 844 1700

Volume to Capacity 0.04 0.02 0.46 0.00 0.51

Queue Length 95th (ft) 3 1 0 0 0

Control Delay (s) 16.9 14.2 0.0 9.3 0.0

Lane LOS C B A

Approach Delay (s) 16.1 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 53.6% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 11 5 757 26 7 825

Future Volume (Veh/h) 11 5 757 26 7 825

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 11 5 789 27 7 859

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 535

pX, platoon unblocked 0.75 0.75 0.75

vC, conflicting volume 1676 802 816

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1733 576 594

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 85 99 99

cM capacity (veh/h) 73 393 749

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 16 816 7 859

Volume Left 11 0 7 0

Volume Right 5 27 0 0

cSH 98 1700 749 1700

Volume to Capacity 0.16 0.48 0.01 0.51

Queue Length 95th (ft) 14 0 1 0

Control Delay (s) 48.8 0.0 9.9 0.0

Lane LOS E A

Approach Delay (s) 48.8 0.0 0.1

Approach LOS E

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 128 14 149 170 194 10 519 147 185 610 33

Future Volume (vph) 39 128 14 149 170 194 10 519 147 185 610 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.92 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1872 1787 1740 1805 1881 1615 1752 1850

Flt Permitted 0.26 1.00 0.52 1.00 0.24 1.00 1.00 0.21 1.00

Satd. Flow (perm) 503 1872 974 1740 452 1881 1615 387 1850

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 40 131 14 152 173 198 10 530 150 189 622 34

RTOR Reduction (vph) 0 4 0 0 39 0 0 0 91 0 2 0

Lane Group Flow (vph) 40 141 0 152 332 0 10 530 59 189 654 0

Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 0% 1% 0% 3% 2% 0%

Turn Type pm+pt NA pm+pt NA pm+pt NA Perm pm+pt NA

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 4 6 6 2

Actuated Green, G (s) 26.4 20.7 35.0 25.0 43.9 42.0 42.0 57.6 50.1

Effective Green, g (s) 26.4 20.7 35.0 25.0 43.9 42.0 42.0 57.6 50.1

Actuated g/C Ratio 0.25 0.19 0.33 0.23 0.41 0.39 0.39 0.54 0.47

Clearance Time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5

Lane Grp Cap (vph) 194 363 396 408 210 741 636 337 870

v/s Ratio Prot 0.01 0.08 c0.04 c0.19 0.00 0.28 c0.05 c0.35

v/s Ratio Perm 0.04 0.09 0.02 0.04 0.25

v/c Ratio 0.21 0.39 0.38 0.81 0.05 0.72 0.09 0.56 0.75

Uniform Delay, d1 31.3 37.4 26.4 38.5 20.0 27.2 20.3 16.7 23.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.9 0.8 12.2 0.1 5.8 0.3 2.4 6.0

Delay (s) 32.0 38.2 27.2 50.7 20.1 33.0 20.6 19.1 29.1

Level of Service C D C D C C C B C

Approach Delay (s) 36.9 43.9 30.1 26.9

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 32.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 106.5 Sum of lost time (s) 23.8

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 6 8 131 64 5 19 193 703 109 32 739 2

Future Volume (vph) 6 8 131 64 5 19 193 703 109 32 739 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 4.5 4.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.88 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1630 1787 1655 1787 1828 1787 1862

Flt Permitted 0.74 1.00 0.54 1.00 0.17 1.00 0.35 1.00

Satd. Flow (perm) 1408 1630 1024 1655 326 1828 655 1862

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 6 8 136 67 5 20 201 732 114 33 770 2

RTOR Reduction (vph) 0 117 0 0 18 0 0 5 0 0 0 0

Lane Group Flow (vph) 6 27 0 67 7 0 201 841 0 33 772 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 1% 2% 1% 1% 2% 0%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 9.2 9.2 8.2 8.2 48.4 48.4 35.7 35.7

Effective Green, g (s) 9.2 9.2 8.2 8.2 48.4 48.4 35.7 35.7

Actuated g/C Ratio 0.14 0.14 0.12 0.12 0.73 0.73 0.54 0.54

Clearance Time (s) 3.5 3.5 4.5 4.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 194 225 126 203 449 1328 351 998

v/s Ratio Prot 0.02 0.00 0.07 c0.46 c0.41

v/s Ratio Perm 0.00 c0.07 0.26 0.05

v/c Ratio 0.03 0.12 0.53 0.04 0.45 0.63 0.09 0.77

Uniform Delay, d1 24.8 25.1 27.4 25.7 7.3 4.6 7.5 12.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 4.3 0.1 0.7 1.9 0.4 5.1

Delay (s) 24.9 25.4 31.7 25.8 8.0 6.5 8.0 17.4

Level of Service C C C C A A A B

Approach Delay (s) 25.4 30.1 6.8 17.0

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 66.6 Sum of lost time (s) 13.0

Intersection Capacity Utilization 85.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 352 409 559 245 240 701

Future Volume (vph) 352 409 559 245 240 701

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1599 1881 1599 1787 1863

Flt Permitted 0.95 1.00 1.00 1.00 0.20 1.00

Satd. Flow (perm) 1787 1599 1881 1599 377 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 374 435 595 261 255 746

RTOR Reduction (vph) 0 103 0 124 0 0

Lane Group Flow (vph) 374 332 595 137 255 746

Heavy Vehicles (%) 1% 1% 1% 1% 1% 2%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 21.9 32.3 33.1 33.1 46.5 46.5

Effective Green, g (s) 21.9 32.3 33.1 33.1 46.5 46.5

Actuated g/C Ratio 0.28 0.41 0.42 0.42 0.60 0.60

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 501 662 798 678 412 1110

v/s Ratio Prot c0.21 0.07 c0.32 0.08 c0.40

v/s Ratio Perm 0.14 0.09 0.29

v/c Ratio 0.75 0.50 0.75 0.20 0.62 0.67

Uniform Delay, d1 25.5 16.9 18.9 14.1 11.0 10.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.2 0.6 6.2 0.6 2.8 3.3

Delay (s) 32.7 17.5 25.1 14.8 13.8 13.9

Level of Service C B C B B B

Approach Delay (s) 24.5 21.9 13.8

Approach LOS C C B

Intersection Summary

HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 78.0 Sum of lost time (s) 12.6

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 87 455 635 58 36 104

Future Volume (vph) 87 455 635 58 36 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.90

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1805 1863 1861 1650

Flt Permitted 0.26 1.00 1.00 0.99

Satd. Flow (perm) 500 1863 1861 1650

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 92 479 668 61 38 109

RTOR Reduction (vph) 0 0 4 0 98 0

Lane Group Flow (vph) 92 479 725 0 49 0

Heavy Vehicles (%) 0% 2% 1% 0% 6% 1%

Turn Type pm+pt NA NA Prot

Protected Phases 7 4 8 6

Permitted Phases 4

Actuated Green, G (s) 37.1 32.5 33.3 5.8

Effective Green, g (s) 37.1 32.5 33.3 5.8

Actuated g/C Ratio 0.65 0.57 0.58 0.10

Clearance Time (s) 3.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 429 1058 1083 167

v/s Ratio Prot c0.02 0.26 c0.39 c0.03

v/s Ratio Perm 0.12

v/c Ratio 0.21 0.45 0.67 0.29

Uniform Delay, d1 4.8 7.2 8.2 23.8

Progression Factor 1.00 1.00 0.22 1.00

Incremental Delay, d2 0.3 0.3 1.5 1.0

Delay (s) 5.1 7.5 3.3 24.8

Level of Service A A A C

Approach Delay (s) 7.1 3.3 24.8

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 7.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 57.2 Sum of lost time (s) 13.5

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 397 116 167 635 39 106

Future Volume (vph) 397 116 167 635 39 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.90

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1784 1787 1881 1690

Flt Permitted 1.00 0.38 1.00 0.99

Satd. Flow (perm) 1784 711 1881 1690

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 414 121 174 661 41 110

RTOR Reduction (vph) 11 0 0 0 99 0

Lane Group Flow (vph) 524 0 174 661 52 0

Heavy Vehicles (%) 3% 4% 1% 1% 0% 0%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 32.5 38.7 33.3 5.8

Effective Green, g (s) 32.5 38.7 33.3 5.8

Actuated g/C Ratio 0.57 0.68 0.58 0.10

Clearance Time (s) 5.0 3.5 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1013 582 1095 171

v/s Ratio Prot 0.29 c0.03 c0.35

v/s Ratio Perm 0.17 c0.03

v/c Ratio 0.52 0.30 0.60 0.30

Uniform Delay, d1 7.6 3.7 7.7 23.8

Progression Factor 0.23 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 0.9 1.0

Delay (s) 2.2 4.0 8.6 24.8

Level of Service A A A C

Approach Delay (s) 2.2 7.7 24.8

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 7.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 57.2 Sum of lost time (s) 13.5

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 165 301 132 348 583 283 273 801 298 212 696 183

Future Volume (vph) 165 301 132 348 583 283 273 801 298 212 696 183

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1568 1770 3610 1599 1787 3574 1583 1787 3574 1599

Flt Permitted 0.32 1.00 1.00 0.34 1.00 1.00 0.22 1.00 1.00 0.22 1.00 1.00

Satd. Flow (perm) 588 3539 1568 629 3610 1599 409 3574 1583 414 3574 1599

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 168 307 135 355 595 289 279 817 304 216 710 187

RTOR Reduction (vph) 0 0 96 0 0 84 0 0 88 0 0 78

Lane Group Flow (vph) 168 307 39 355 595 205 279 817 216 216 710 109

Heavy Vehicles (%) 2% 2% 3% 2% 0% 1% 1% 1% 2% 1% 1% 1%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 30.0 17.3 34.7 44.5 25.9 39.6 60.9 43.5 64.8 53.5 39.8 52.5

Effective Green, g (s) 30.0 17.3 34.7 44.5 25.9 39.6 60.9 43.5 64.8 53.5 39.8 52.5

Actuated g/C Ratio 0.25 0.14 0.29 0.37 0.22 0.33 0.51 0.36 0.54 0.45 0.33 0.44

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 272 510 453 435 779 527 407 1295 854 341 1185 699

v/s Ratio Prot 0.07 0.09 0.01 c0.14 0.16 0.04 c0.10 c0.23 0.04 0.07 0.20 0.02

v/s Ratio Perm 0.09 0.01 c0.16 0.08 c0.25 0.09 0.21 0.05

v/c Ratio 0.62 0.60 0.09 0.82 0.76 0.39 0.69 0.63 0.25 0.63 0.60 0.16

Uniform Delay, d1 37.4 48.1 31.1 30.3 44.2 30.9 19.6 31.6 14.7 22.2 33.4 20.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.1 2.0 0.1 11.3 4.5 0.5 4.7 2.3 0.2 3.8 2.2 0.1

Delay (s) 41.5 50.1 31.2 41.5 48.7 31.4 24.4 34.0 14.9 26.1 35.7 20.5

Level of Service D D C D D C C C B C D C

Approach Delay (s) 43.6 42.6 27.9 31.3

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 35.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 567 4 30 970 139 5 3 17 124 14 60

Future Volume (vph) 39 567 4 30 970 139 5 3 17 124 14 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1805 1879 1736 1881 1615 1627 1752 1643

Flt Permitted 0.16 1.00 0.39 1.00 1.00 0.94 0.74 1.00

Satd. Flow (perm) 305 1879 717 1881 1615 1548 1366 1643

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 41 591 4 31 1010 145 5 3 18 129 15 62

RTOR Reduction (vph) 0 0 0 0 0 45 0 15 0 0 53 0

Lane Group Flow (vph) 41 595 0 31 1010 100 0 11 0 129 25 0

Heavy Vehicles (%) 0% 1% 0% 4% 1% 0% 0% 0% 7% 3% 0% 2%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 41.9 41.9 41.9 41.9 41.9 9.4 9.4 9.4

Effective Green, g (s) 41.9 41.9 41.9 41.9 41.9 9.4 9.4 9.4

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.69 0.15 0.15 0.15

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 210 1294 494 1296 1112 239 211 254

v/s Ratio Prot 0.32 c0.54 0.02

v/s Ratio Perm 0.13 0.04 0.06 0.01 c0.09

v/c Ratio 0.20 0.46 0.06 0.78 0.09 0.05 0.61 0.10

Uniform Delay, d1 3.4 4.3 3.1 6.3 3.1 21.9 24.0 22.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.1 3.6 0.1 0.1 5.2 0.2

Delay (s) 4.3 4.8 3.2 9.9 3.2 22.0 29.2 22.2

Level of Service A A A A A C C C

Approach Delay (s) 4.8 8.9 22.0 26.5

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 60.8 Sum of lost time (s) 9.5

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 108 164 459 501 234 49 733 1363 438 102 1052 67

Future Volume (vph) 108 164 459 501 234 49 733 1363 438 102 1052 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1727 2787 3127 1863 1583 3433 5136 1392 1736 5085 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 1770 1727 2787 3127 1863 1583 3433 5136 1392 277 5085 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 114 173 483 527 246 52 772 1435 461 107 1107 71

RTOR Reduction (vph) 0 0 47 0 0 41 0 0 104 0 0 54

Lane Group Flow (vph) 114 173 436 527 246 11 772 1435 357 107 1107 17

Heavy Vehicles (%) 2% 10% 2% 12% 2% 2% 2% 1% 16% 4% 2% 0%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 16.7 16.7 47.8 26.6 26.6 26.6 31.1 53.5 80.1 41.2 31.8 31.8

Effective Green, g (s) 16.7 16.7 47.8 26.6 26.6 26.6 31.1 53.5 80.1 41.2 31.8 31.8

Actuated g/C Ratio 0.13 0.13 0.37 0.20 0.20 0.20 0.24 0.41 0.62 0.32 0.24 0.24

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 227 221 1024 639 381 323 821 2113 857 193 1243 395

v/s Ratio Prot 0.06 c0.10 0.10 c0.17 0.13 c0.22 0.28 0.09 0.04 c0.22

v/s Ratio Perm 0.05 0.01 0.17 0.14 0.01

v/c Ratio 0.50 0.78 0.43 0.82 0.65 0.03 0.94 0.68 0.42 0.55 0.89 0.04

Uniform Delay, d1 52.8 54.9 30.8 49.5 47.4 41.4 48.5 31.2 12.9 32.4 47.4 37.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 16.4 0.4 8.5 3.7 0.0 18.7 1.8 0.3 3.4 9.8 0.2

Delay (s) 54.5 71.3 31.2 58.0 51.1 41.4 67.2 33.0 13.2 35.8 57.2 37.7

Level of Service D E C E D D E C B D E D

Approach Delay (s) 43.7 54.9 39.5 54.4

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 45.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 1

Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 8 25 303 3 20 161

Future Volume (Veh/h) 8 25 303 3 20 161

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 11 35 421 4 28 224

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 703 423 425

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 703 423 425

tC, single (s) 6.5 6.3 4.1

tC, 2 stage (s)

tF (s) 3.6 3.4 2.2

p0 queue free % 97 94 97

cM capacity (veh/h) 378 616 1118

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 46 425 28 224

Volume Left 11 0 28 0

Volume Right 35 4 0 0

cSH 535 1700 1118 1700

Volume to Capacity 0.09 0.25 0.03 0.13

Queue Length 95th (ft) 7 0 2 0

Control Delay (s) 12.4 0.0 8.3 0.0

Lane LOS B A

Approach Delay (s) 12.4 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 26.6% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 67 316 368 128 151 199

Future Volume (vph) 67 316 368 128 151 199

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1538 1759 1583 1845

Flt Permitted 0.95 1.00 1.00 0.22 1.00

Satd. Flow (perm) 1770 1538 1759 361 1845

Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73

Adj. Flow (vph) 92 433 504 175 207 273

RTOR Reduction (vph) 0 366 12 0 0 0

Lane Group Flow (vph) 92 67 667 0 207 273

Heavy Vehicles (%) 2% 5% 4% 5% 14% 3%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 9.3 9.3 30.4 42.5 42.5

Effective Green, g (s) 9.3 9.3 30.4 42.5 42.5

Actuated g/C Ratio 0.15 0.15 0.50 0.70 0.70

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 272 237 886 438 1300

v/s Ratio Prot c0.05 c0.38 c0.07 0.15

v/s Ratio Perm 0.04 0.26

v/c Ratio 0.34 0.28 0.75 0.47 0.21

Uniform Delay, d1 22.8 22.5 11.9 5.9 3.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.7 5.7 0.8 0.3

Delay (s) 23.5 23.2 17.7 6.7 3.4

Level of Service C C B A A

Approach Delay (s) 23.3 17.7 4.9

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 60.3 Sum of lost time (s) 11.5

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 267 2 1 1 1 383

Future Volume (Veh/h) 267 2 1 1 1 383

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 356 3 1 1 1 511

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 716 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 716 2

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 77 100 52

cM capacity (veh/h) 1576 309 1074

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 359 2 512

Volume Left 356 0 1

Volume Right 0 1 511

cSH 1576 1700 1069

Volume to Capacity 0.23 0.00 0.48

Queue Length 95th (ft) 22 0 66

Control Delay (s) 7.9 0.0 11.4

Lane LOS A B

Approach Delay (s) 7.9 0.0 11.4

Approach LOS B

Intersection Summary

Average Delay 9.9

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 72 34 925 481 18

Future Volume (Veh/h) 15 72 34 925 481 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 80 38 1028 534 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1648 544 554

vC1, stage 1 conf vol 544

vC2, stage 2 conf vol 1104

vCu, unblocked vol 1648 544 554

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 94 85 96

cM capacity (veh/h) 279 539 982

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 97 38 1028 554

Volume Left 17 38 0 0

Volume Right 80 0 0 20

cSH 653 982 1700 1700

Volume to Capacity 0.15 0.04 0.60 0.33

Queue Length 95th (ft) 13 3 0 0

Control Delay (s) 13.9 8.8 0.0 0.0

Lane LOS B A

Approach Delay (s) 13.9 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 30 121 848 4 16 551

Future Volume (Veh/h) 30 121 848 4 16 551

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 34 136 953 4 18 619

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1610 955 957

vC1, stage 1 conf vol 955

vC2, stage 2 conf vol 655

vCu, unblocked vol 1610 955 957

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 89 57 97

cM capacity (veh/h) 308 313 676

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 170 957 18 619

Volume Left 34 0 18 0

Volume Right 136 4 0 0

cSH 312 1700 676 1700

Volume to Capacity 0.54 0.56 0.03 0.36

Queue Length 95th (ft) 76 0 2 0

Control Delay (s) 29.5 0.0 10.5 0.0

Lane LOS D B

Approach Delay (s) 29.5 0.0 0.3

Approach LOS D

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

6: Alton Darby Creek Rd & Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 131 1 109 1 748 29 18 549 1

Future Volume (vph) 1 1 1 131 1 109 1 748 29 18 549 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1775 1615 1805 1832 1805 1862

Flt Permitted 0.93 0.73 1.00 0.37 1.00 0.24 1.00

Satd. Flow (perm) 1695 1353 1615 711 1832 458 1862

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 1 1 1 149 1 124 1 850 33 20 624 1

RTOR Reduction (vph) 0 1 0 0 0 103 0 1 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 150 21 1 882 0 20 625 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 0% 0% 3% 7% 0% 2% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 14.5 14.5 14.5 64.2 64.2 64.2 64.2

Effective Green, g (s) 14.5 14.5 14.5 64.2 64.2 64.2 64.2

Actuated g/C Ratio 0.17 0.17 0.17 0.73 0.73 0.73 0.73

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 280 223 267 520 1341 335 1363

v/s Ratio Prot c0.48 0.34

v/s Ratio Perm 0.00 c0.11 0.01 0.00 0.04

v/c Ratio 0.01 0.67 0.08 0.00 0.66 0.06 0.46

Uniform Delay, d1 30.6 34.4 30.9 3.2 6.1 3.3 4.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 7.8 0.1 0.0 2.5 0.3 1.1

Delay (s) 30.6 42.1 31.1 3.2 8.6 3.6 5.9

Level of Service C D C A A A A

Approach Delay (s) 30.6 37.1 8.6 5.8

Approach LOS C D A A

Intersection Summary

HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 87.7 Sum of lost time (s) 9.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

7: Alton Darby Creek Rd & Alton Darby Connector/Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 27 1 22 41 1 44 6 701 13 19 665 6

Future Volume (vph) 27 1 22 41 1 44 6 701 13 19 665 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 0.93 1.00 1.00 1.00 1.00

Flt Protected 0.97 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1723 1684 1787 1836 1703 1860

Flt Permitted 0.78 0.88 0.33 1.00 0.31 1.00

Satd. Flow (perm) 1375 1510 621 1836 551 1860

Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Adj. Flow (vph) 31 1 25 47 1 51 7 806 15 22 764 7

RTOR Reduction (vph) 0 23 0 0 46 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 34 0 0 53 0 7 821 0 22 771 0

Heavy Vehicles (%) 1% 0% 1% 0% 0% 5% 1% 3% 15% 6% 2% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 7.5 7.5 68.1 68.1 68.1 68.1

Effective Green, g (s) 7.5 7.5 68.1 68.1 68.1 68.1

Actuated g/C Ratio 0.09 0.09 0.80 0.80 0.80 0.80

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 121 133 499 1477 443 1497

v/s Ratio Prot c0.45 0.41

v/s Ratio Perm 0.02 c0.03 0.01 0.04

v/c Ratio 0.28 0.39 0.01 0.56 0.05 0.51

Uniform Delay, d1 36.0 36.4 1.6 2.9 1.7 2.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 1.9 0.1 1.5 0.2 1.3

Delay (s) 37.3 38.3 1.7 4.4 1.9 4.0

Level of Service D D A A A A

Approach Delay (s) 37.3 38.3 4.4 4.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 84.6 Sum of lost time (s) 9.0

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 19 7 705 18 10 720

Future Volume (Veh/h) 19 7 705 18 10 720

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 23 8 839 21 12 857

Pedestrians 22

Lane Width (ft) 12.0

Walking Speed (ft/s) 3.5

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 332

pX, platoon unblocked 0.84

vC, conflicting volume 1752 872 882

vC1, stage 1 conf vol 872

vC2, stage 2 conf vol 881

vCu, unblocked vol 1802 872 882

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s) 5.5

tF (s) 3.6 3.3 2.2

p0 queue free % 92 98 98

cM capacity (veh/h) 272 346 759

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 31 860 12 857

Volume Left 23 0 12 0

Volume Right 8 21 0 0

cSH 288 1700 759 1700

Volume to Capacity 0.11 0.51 0.02 0.50

Queue Length 95th (ft) 9 0 1 0

Control Delay (s) 19.0 0.0 9.8 0.0

Lane LOS C A

Approach Delay (s) 19.0 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

9: Alton Darby Creek Rd & School Entrance 2 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 1 16 3 1 1 4 726 18 12 719 1

Future Volume (Veh/h) 2 1 16 3 1 1 4 726 18 12 719 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 2 1 19 3 1 1 5 844 21 14 836 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 654

pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86

vC, conflicting volume 1730 1740 836 1748 1730 854 837 865

vC1, stage 1 conf vol 864 864 864 864

vC2, stage 2 conf vol 866 875 884 865

vCu, unblocked vol 1768 1779 728 1789 1767 854 728 865

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 99 100 95 99 100 100 99 98

cM capacity (veh/h) 235 252 365 228 256 361 756 787

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 22 3 2 870 14 837

Volume Left 2 3 0 5 14 0

Volume Right 19 0 1 21 0 1

cSH 341 228 300 756 787 1700

Volume to Capacity 0.06 0.01 0.01 0.01 0.02 0.49

Queue Length 95th (ft) 5 1 1 0 1 0

Control Delay (s) 16.3 21.0 17.1 0.2 9.7 0.0

Lane LOS C C C A A

Approach Delay (s) 16.3 19.4 0.2 0.2

Approach LOS C C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

10: Alton Darby Creek Rd & Meadows Way 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 15 21 732 13 5 735

Future Volume (Veh/h) 15 21 732 13 5 735

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 17 24 851 15 6 855

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 535

pX, platoon unblocked 0.71 0.71 0.71

vC, conflicting volume 1726 858 866

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1818 596 607

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 72 93 99

cM capacity (veh/h) 61 360 697

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 41 866 6 855

Volume Left 17 0 6 0

Volume Right 24 15 0 0

cSH 119 1700 697 1700

Volume to Capacity 0.35 0.51 0.01 0.50

Queue Length 95th (ft) 35 0 1 0

Control Delay (s) 50.6 0.0 10.2 0.0

Lane LOS F B

Approach Delay (s) 50.6 0.0 0.1

Approach LOS F

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 42 228 11 99 211 169 17 510 145 180 480 97

Future Volume (vph) 42 228 11 99 211 169 17 510 145 180 480 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 1.00 0.85 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1719 1738 1736 1675 1612 1863 1553 1770 1807

Flt Permitted 0.20 1.00 0.35 1.00 0.17 1.00 1.00 0.14 1.00

Satd. Flow (perm) 357 1738 631 1675 293 1863 1553 253 1807

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 47 256 12 111 237 190 19 573 163 202 539 109

RTOR Reduction (vph) 0 2 0 0 27 0 0 0 91 0 6 0

Lane Group Flow (vph) 47 266 0 111 400 0 19 573 72 202 642 0

Heavy Vehicles (%) 5% 9% 0% 4% 5% 7% 12% 2% 4% 2% 2% 5%

Turn Type pm+pt NA pm+pt NA pm+pt NA Perm pm+pt NA

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 4 6 6 2

Actuated Green, G (s) 33.5 25.7 40.5 29.2 44.7 40.8 40.8 56.4 46.9

Effective Green, g (s) 33.5 25.7 40.5 29.2 44.7 40.8 40.8 56.4 46.9

Actuated g/C Ratio 0.30 0.23 0.36 0.26 0.40 0.37 0.37 0.51 0.42

Clearance Time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5

Lane Grp Cap (vph) 202 400 340 438 163 681 567 263 759

v/s Ratio Prot 0.02 0.15 c0.03 c0.24 0.00 0.31 c0.07 c0.36

v/s Ratio Perm 0.05 0.09 0.04 0.05 0.32

v/c Ratio 0.23 0.67 0.33 0.91 0.12 0.84 0.13 0.77 0.85

Uniform Delay, d1 29.3 39.0 24.9 40.0 22.9 32.4 23.5 21.6 29.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 4.4 0.7 23.7 0.4 12.0 0.5 13.1 11.2

Delay (s) 30.0 43.5 25.6 63.7 23.3 44.4 24.0 34.7 40.3

Level of Service C D C E C D C C D

Approach Delay (s) 41.5 55.8 39.5 39.0

Approach LOS D E D D

Intersection Summary

HCM 2000 Control Delay 43.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 111.6 Sum of lost time (s) 23.8

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 2 164 101 7 30 250 583 33 10 605 1

Future Volume (vph) 8 2 164 101 7 30 250 583 33 10 605 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1587 1787 1654 1736 1832 1787 1878

Flt Permitted 0.73 1.00 0.51 1.00 0.19 1.00 0.41 1.00

Satd. Flow (perm) 1388 1587 959 1654 339 1832 772 1878

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 9 2 178 110 8 33 272 634 36 11 658 1

RTOR Reduction (vph) 0 144 0 0 27 0 0 2 0 0 0 0

Lane Group Flow (vph) 9 36 0 110 14 0 272 668 0 11 659 0

Heavy Vehicles (%) 0% 1% 2% 1% 1% 1% 4% 3% 1% 1% 1% 100%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 13.2 13.2 13.2 13.2 47.2 47.2 31.8 31.8

Effective Green, g (s) 13.2 13.2 13.2 13.2 47.2 47.2 31.8 31.8

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.68 0.68 0.46 0.46

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 264 301 182 314 480 1245 353 860

v/s Ratio Prot 0.02 0.01 c0.10 0.36 c0.35

v/s Ratio Perm 0.01 c0.11 0.28 0.01

v/c Ratio 0.03 0.12 0.60 0.05 0.57 0.54 0.03 0.77

Uniform Delay, d1 22.9 23.3 25.7 23.0 8.4 5.6 10.3 15.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 5.6 0.1 1.5 1.3 0.1 5.8

Delay (s) 23.0 23.5 31.3 23.0 9.9 6.9 10.5 21.4

Level of Service C C C C A A B C

Approach Delay (s) 23.4 29.0 7.8 21.3

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 69.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 94 244 607 173 286 594

Future Volume (vph) 94 244 607 173 286 594

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 1538 1863 1599 1770 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.24 1.00

Satd. Flow (perm) 1736 1538 1863 1599 441 1881

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 102 265 660 188 311 646

RTOR Reduction (vph) 0 134 0 76 0 0

Lane Group Flow (vph) 102 131 660 112 311 646

Heavy Vehicles (%) 4% 5% 2% 1% 2% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.1 18.8 33.6 33.6 46.3 46.3

Effective Green, g (s) 9.1 18.8 33.6 33.6 46.3 46.3

Actuated g/C Ratio 0.14 0.29 0.52 0.52 0.71 0.71

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 243 444 963 826 512 1339

v/s Ratio Prot c0.06 0.04 c0.35 c0.09 0.34

v/s Ratio Perm 0.04 0.07 0.34

v/c Ratio 0.42 0.29 0.69 0.14 0.61 0.48

Uniform Delay, d1 25.5 17.9 11.7 8.2 6.4 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.4 4.0 0.3 2.0 1.2

Delay (s) 28.0 18.3 15.7 8.5 8.5 5.3

Level of Service C B B A A A

Approach Delay (s) 21.0 14.1 6.3

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.6

Intersection Capacity Utilization 65.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 104 692 349 37 54 87

Future Volume (vph) 104 692 349 37 54 87

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.92

Flt Protected 0.95 1.00 1.00 0.98

Satd. Flow (prot) 1752 1827 1750 1668

Flt Permitted 0.32 1.00 1.00 0.98

Satd. Flow (perm) 597 1827 1750 1668

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 113 752 379 40 59 95

RTOR Reduction (vph) 0 0 5 0 69 0

Lane Group Flow (vph) 113 752 414 0 85 0

Heavy Vehicles (%) 3% 4% 7% 9% 0% 4%

Turn Type pm+pt NA NA Prot

Protected Phases 7 4 8 6

Permitted Phases 4

Actuated Green, G (s) 26.3 26.3 16.9 8.0

Effective Green, g (s) 26.3 26.3 16.9 8.0

Actuated g/C Ratio 0.61 0.61 0.39 0.18

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 493 1109 683 308

v/s Ratio Prot 0.03 c0.41 0.24 c0.05

v/s Ratio Perm 0.11

v/c Ratio 0.23 0.68 0.61 0.28

Uniform Delay, d1 4.4 5.7 10.5 15.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.7 1.5 0.5

Delay (s) 4.6 7.3 12.1 15.6

Level of Service A A B B

Approach Delay (s) 7.0 12.1 15.6

Approach LOS A B B

Intersection Summary

HCM 2000 Control Delay 9.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 43.3 Sum of lost time (s) 13.5

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 677 67 45 321 65 145

Future Volume (vph) 677 67 45 321 65 145

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1806 1656 1759 1648

Flt Permitted 1.00 0.15 1.00 0.98

Satd. Flow (perm) 1806 258 1759 1648

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 720 71 48 341 69 154

RTOR Reduction (vph) 4 0 0 0 93 0

Lane Group Flow (vph) 787 0 48 341 130 0

Heavy Vehicles (%) 4% 3% 9% 8% 5% 2%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 30.9 37.9 37.9 10.9

Effective Green, g (s) 30.9 37.9 37.9 10.9

Actuated g/C Ratio 0.53 0.66 0.66 0.19

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 965 229 1153 310

v/s Ratio Prot c0.44 0.01 c0.19

v/s Ratio Perm 0.13 c0.08

v/c Ratio 0.82 0.21 0.30 0.42

Uniform Delay, d1 11.1 7.7 4.2 20.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 0.5 0.1 0.9

Delay (s) 16.5 8.1 4.4 21.6

Level of Service B A A C

Approach Delay (s) 16.5 4.9 21.6

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 57.8 Sum of lost time (s) 13.5

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 142 578 226 277 193 137 107 448 425 264 585 48

Future Volume (vph) 142 578 226 277 193 137 107 448 425 264 585 48

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1719 3574 1468 1687 3471 1553 1570 3406 1509 1752 3471 1482

Flt Permitted 0.63 1.00 1.00 0.20 1.00 1.00 0.32 1.00 1.00 0.42 1.00 1.00

Satd. Flow (perm) 1134 3574 1468 346 3471 1553 535 3406 1509 766 3471 1482

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 146 596 233 286 199 141 110 462 438 272 603 49

RTOR Reduction (vph) 0 0 78 0 0 96 0 0 63 0 0 29

Lane Group Flow (vph) 146 596 155 286 199 45 110 462 375 272 603 20

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 5% 1% 9% 7% 4% 3% 15% 6% 7% 3% 4% 9%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 26.4 17.4 25.1 32.6 20.5 28.7 35.8 28.1 40.2 36.8 28.6 37.6

Effective Green, g (s) 26.4 17.4 25.1 32.6 20.5 28.7 35.8 28.1 40.2 36.8 28.6 37.6

Actuated g/C Ratio 0.29 0.19 0.28 0.36 0.23 0.32 0.40 0.31 0.45 0.41 0.32 0.42

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 391 690 409 305 790 495 301 1063 674 403 1103 619

v/s Ratio Prot 0.04 0.17 0.03 c0.13 0.06 0.01 0.03 0.14 0.07 c0.06 0.17 0.00

v/s Ratio Perm 0.07 0.07 c0.21 0.02 0.11 0.17 c0.21 0.01

v/c Ratio 0.37 0.86 0.38 0.94 0.25 0.09 0.37 0.43 0.56 0.67 0.55 0.03

Uniform Delay, d1 24.6 35.2 26.2 23.2 28.5 21.5 17.8 24.6 18.3 19.4 25.3 15.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 10.9 0.6 35.1 0.2 0.1 0.8 1.3 1.0 4.4 1.9 0.0

Delay (s) 25.2 46.1 26.8 58.3 28.6 21.6 18.6 25.9 19.3 23.9 27.3 15.5

Level of Service C D C E C C B C B C C B

Approach Delay (s) 38.3 40.6 22.3 25.7

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 90.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 654 1 6 327 77 5 8 16 224 5 63

Future Volume (vph) 35 654 1 6 327 77 5 8 16 224 5 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.92 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1752 1862 1805 1827 1333 1741 1770 1463

Flt Permitted 0.50 1.00 0.18 1.00 1.00 0.96 0.73 1.00

Satd. Flow (perm) 919 1862 345 1827 1333 1690 1369 1463

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 41 760 1 7 380 90 6 9 19 260 6 73

RTOR Reduction (vph) 0 0 0 0 0 44 0 13 0 0 51 0

Lane Group Flow (vph) 41 761 0 7 380 46 0 21 0 260 28 0

Confl. Peds. (#/hr) 4 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 3% 2% 0% 0% 4% 18% 0% 0% 0% 2% 0% 10%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 25.8 25.8 25.8 25.8 25.8 15.3 15.3 15.3

Effective Green, g (s) 25.8 25.8 25.8 25.8 25.8 15.3 15.3 15.3

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.51 0.30 0.30 0.30

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 468 949 175 931 679 511 413 442

v/s Ratio Prot c0.41 0.21 0.02

v/s Ratio Perm 0.04 0.02 0.03 0.01 c0.19

v/c Ratio 0.09 0.80 0.04 0.41 0.07 0.04 0.63 0.06

Uniform Delay, d1 6.4 10.3 6.2 7.7 6.3 12.5 15.2 12.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 5.6 0.2 0.6 0.1 0.0 3.0 0.1

Delay (s) 6.5 15.9 6.4 8.3 6.4 12.5 18.2 12.6

Level of Service A B A A A B B B

Approach Delay (s) 15.4 7.9 12.5 16.9

Approach LOS B A B B

Intersection Summary

HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 50.6 Sum of lost time (s) 9.5

Intersection Capacity Utilization 61.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 33 207 692 242 92 71 276 694 508 152 1112 16

Future Volume (vph) 33 207 692 242 92 71 276 694 508 152 1112 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1752 1810 2814 2918 1712 1392 3433 4988 1420 1736 5036 1429

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.35 1.00 1.00

Satd. Flow (perm) 1752 1810 2814 2918 1712 1392 3433 4988 1420 632 5036 1429

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 35 223 744 260 99 76 297 746 546 163 1196 17

RTOR Reduction (vph) 0 0 168 0 0 63 0 0 110 0 0 11

Lane Group Flow (vph) 35 223 576 260 99 13 297 746 436 163 1196 6

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 3% 5% 1% 20% 11% 16% 2% 4% 12% 4% 3% 13%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 17.7 17.7 34.3 20.2 20.2 20.2 16.6 47.6 67.8 52.4 41.7 41.7

Effective Green, g (s) 17.7 17.7 34.3 20.2 20.2 20.2 16.6 47.6 67.8 52.4 41.7 41.7

Actuated g/C Ratio 0.15 0.15 0.29 0.17 0.17 0.17 0.14 0.40 0.56 0.44 0.35 0.35

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 258 266 804 491 288 234 474 1978 802 374 1750 496

v/s Ratio Prot 0.02 c0.12 c0.10 0.09 0.06 0.09 0.15 c0.09 0.04 c0.24

v/s Ratio Perm 0.11 0.01 0.22 0.15 0.00

v/c Ratio 0.14 0.84 0.72 0.53 0.34 0.05 0.63 0.38 0.54 0.44 0.68 0.01

Uniform Delay, d1 44.5 49.8 38.5 45.6 44.0 41.9 48.8 25.7 16.4 21.0 33.5 25.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 20.0 3.3 1.0 0.7 0.1 2.9 0.5 0.8 0.8 2.2 0.0

Delay (s) 44.7 69.8 41.8 46.6 44.8 42.0 51.7 26.2 17.1 21.8 35.7 25.7

Level of Service D E D D D D D C B C D C

Approach Delay (s) 48.1 45.4 27.9 33.9

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 36.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

19: Roberts Rd & Road B 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 6 253 379 5 16 11

Future Volume (Veh/h) 6 253 379 5 16 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 8 337 505 7 21 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 512 862 508

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 512 862 508

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 94 97

cM capacity (veh/h) 1058 325 567

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 345 512 36

Volume Left 8 0 21

Volume Right 0 7 15

cSH 1058 1700 395

Volume to Capacity 0.01 0.30 0.09

Queue Length 95th (ft) 1 0 7

Control Delay (s) 0.3 0.0 15.0

Lane LOS A C

Approach Delay (s) 0.3 0.0 15.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 30.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

20: Road B & Alton Darby Connector 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 20

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1 1 10 1 1 41

Future Volume (Veh/h) 1 1 10 1 1 41

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 1 11 1 1 45

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 24 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 24 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 100 96

cM capacity (veh/h) 1627 987 1086

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 2 12 46

Volume Left 0 11 1

Volume Right 1 0 45

cSH 1700 1627 1084

Volume to Capacity 0.00 0.01 0.04

Queue Length 95th (ft) 0 1 3

Control Delay (s) 0.0 6.6 8.5

Lane LOS A A

Approach Delay (s) 0.0 6.6 8.5

Approach LOS A

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 17.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

21: Roberts Rd & Commercial Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 21

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 2 281 326 1 1 7

Future Volume (Veh/h) 2 281 326 1 1 7

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 2 316 366 1 1 8

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 572

pX, platoon unblocked

vC, conflicting volume 367 686 366

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 367 686 366

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 99

cM capacity (veh/h) 1197 414 681

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 318 367 9

Volume Left 2 0 1

Volume Right 0 1 8

cSH 1197 1700 635

Volume to Capacity 0.00 0.22 0.01

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.1 0.0 10.7

Lane LOS A B

Approach Delay (s) 0.1 0.0 10.7

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 27.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

22: Alton Darby Creek Rd & Sherry Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 1 1 10 5 1 5 1 752 1 1 730 1

Future Volume (Veh/h) 1 1 10 5 1 5 1 752 1 1 730 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 1 1 12 6 1 6 1 874 1 1 849 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1189

pX, platoon unblocked 0.70 0.70 0.70 0.70 0.70 0.70

vC, conflicting volume 1734 1728 850 1740 1728 874 850 875

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1833 1824 850 1841 1824 612 850 613

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 98 97 85 98 98 100 100

cM capacity (veh/h) 40 55 362 39 55 350 793 688

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 14 13 876 851

Volume Left 1 6 1 1

Volume Right 12 6 1 1

cSH 184 69 793 688

Volume to Capacity 0.08 0.19 0.00 0.00

Queue Length 95th (ft) 6 16 0 0

Control Delay (s) 26.2 68.9 0.0 0.0

Lane LOS D F A A

Approach Delay (s) 26.2 68.9 0.0 0.0

Approach LOS D F

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build AM

23: Alton Darby Creek Rd & Residential Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 23

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 5 10 2 770 680 1

Future Volume (Veh/h) 5 10 2 770 680 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 6 11 2 885 782 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 473

pX, platoon unblocked 0.82

vC, conflicting volume 1672 782 783

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1710 782 783

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 97 100

cM capacity (veh/h) 82 396 840

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 17 887 783

Volume Left 6 2 0

Volume Right 11 0 1

cSH 168 840 1700

Volume to Capacity 0.10 0.00 0.46

Queue Length 95th (ft) 8 0 0

Control Delay (s) 28.8 0.1 0.0

Lane LOS D A

Approach Delay (s) 28.8 0.1 0.0

Approach LOS D

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 1

Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 7 16 142 13 24 174

Future Volume (Veh/h) 7 16 142 13 24 174

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 8 18 160 15 27 196

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 418 168 175

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 418 168 175

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 99 98 98

cM capacity (veh/h) 557 882 1414

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 26 175 27 196

Volume Left 8 0 27 0

Volume Right 18 15 0 0

cSH 748 1700 1414 1700

Volume to Capacity 0.03 0.10 0.02 0.12

Queue Length 95th (ft) 3 0 1 0

Control Delay (s) 10.0 0.0 7.6 0.0

Lane LOS A A

Approach Delay (s) 10.0 0.0 0.9

Approach LOS A

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 24.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 134 114 153 135 92 146

Future Volume (vph) 134 114 153 135 92 146

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.94 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1599 1762 1770 1881

Flt Permitted 0.95 1.00 1.00 0.51 1.00

Satd. Flow (perm) 1805 1599 1762 945 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 140 119 159 141 96 152

RTOR Reduction (vph) 0 99 32 0 0 0

Lane Group Flow (vph) 140 20 268 0 96 152

Heavy Vehicles (%) 0% 1% 1% 1% 2% 1%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 7.7 7.7 21.9 28.6 28.6

Effective Green, g (s) 7.7 7.7 21.9 28.6 28.6

Actuated g/C Ratio 0.17 0.17 0.49 0.64 0.64

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 310 274 861 671 1200

v/s Ratio Prot c0.08 c0.15 c0.01 0.08

v/s Ratio Perm 0.01 0.08

v/c Ratio 0.45 0.07 0.31 0.14 0.13

Uniform Delay, d1 16.7 15.6 6.9 3.2 3.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 0.9 0.1 0.2

Delay (s) 17.7 15.7 7.8 3.3 3.4

Level of Service B B A A A

Approach Delay (s) 16.8 7.8 3.4

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 44.8 Sum of lost time (s) 11.5

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 217 1 1 1 1 246

Future Volume (Veh/h) 217 1 1 1 1 246

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 236 1 1 1 1 267

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 474 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 474 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 85 100 75

cM capacity (veh/h) 1627 472 1086

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 237 2 268

Volume Left 236 0 1

Volume Right 0 1 267

cSH 1627 1700 1081

Volume to Capacity 0.15 0.00 0.25

Queue Length 95th (ft) 13 0 24

Control Delay (s) 7.6 0.0 9.4

Lane LOS A A

Approach Delay (s) 7.6 0.0 9.4

Approach LOS A

Intersection Summary

Average Delay 8.5

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 11 44 75 654 946 20

Future Volume (Veh/h) 11 44 75 654 946 20

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 12 47 81 703 1017 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1893 1028 1039

vC1, stage 1 conf vol 1028

vC2, stage 2 conf vol 865

vCu, unblocked vol 1893 1028 1039

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.4 2.2

p0 queue free % 95 83 88

cM capacity (veh/h) 254 269 669

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 59 81 703 1039

Volume Left 12 81 0 0

Volume Right 47 0 0 22

cSH 338 669 1700 1700

Volume to Capacity 0.17 0.12 0.41 0.61

Queue Length 95th (ft) 16 10 0 0

Control Delay (s) 20.9 11.1 0.0 0.0

Lane LOS C B

Approach Delay (s) 20.9 1.1 0.0

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 7 47 683 20 87 907

Future Volume (Veh/h) 7 47 683 20 87 907

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 8 51 734 22 94 975

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1908 745 756

vC1, stage 1 conf vol 745

vC2, stage 2 conf vol 1163

vCu, unblocked vol 1908 745 756

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 97 88 89

cM capacity (veh/h) 233 412 850

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 59 756 94 975

Volume Left 8 0 94 0

Volume Right 51 22 0 0

cSH 374 1700 850 1700

Volume to Capacity 0.16 0.44 0.11 0.57

Queue Length 95th (ft) 14 0 9 0

Control Delay (s) 16.4 0.0 9.8 0.0

Lane LOS C A

Approach Delay (s) 16.4 0.0 0.9

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

6: Alton Darby Creek Rd & Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 51 1 37 1 663 109 67 847 1

Future Volume (vph) 1 1 1 51 1 37 1 663 109 67 847 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1743 1568 1805 1841 1770 1862

Flt Permitted 0.90 0.73 1.00 0.27 1.00 0.31 1.00

Satd. Flow (perm) 1641 1332 1568 521 1841 578 1862

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 1 1 1 54 1 39 1 698 115 71 892 1

RTOR Reduction (vph) 0 1 0 0 0 36 0 4 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 55 3 1 809 0 71 893 0

Heavy Vehicles (%) 0% 0% 0% 4% 0% 3% 0% 1% 1% 2% 2% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 7.8 7.8 7.8 71.0 71.0 71.0 71.0

Effective Green, g (s) 7.8 7.8 7.8 71.0 71.0 71.0 71.0

Actuated g/C Ratio 0.09 0.09 0.09 0.80 0.80 0.80 0.80

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 144 117 137 416 1471 462 1488

v/s Ratio Prot 0.44 c0.48

v/s Ratio Perm 0.00 c0.04 0.00 0.00 0.12

v/c Ratio 0.01 0.47 0.03 0.00 0.55 0.15 0.60

Uniform Delay, d1 37.0 38.5 37.0 1.8 3.2 2.0 3.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.0 0.1 0.0 1.5 0.7 1.8

Delay (s) 37.0 41.5 37.1 1.8 4.7 2.7 5.2

Level of Service D D D A A A A

Approach Delay (s) 37.0 39.7 4.7 5.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 88.8 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

7: Alton Darby Creek Rd & Alton Darby Connector/Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 16 1 14 9 1 32 26 731 32 46 824 28

Future Volume (vph) 16 1 14 9 1 32 26 731 32 46 824 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 0.90 1.00 0.99 1.00 1.00

Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1722 1686 1787 1870 1719 1854

Flt Permitted 0.82 0.92 0.29 1.00 0.33 1.00

Satd. Flow (perm) 1440 1564 551 1870 602 1854

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 17 1 15 9 1 33 27 761 33 48 858 29

RTOR Reduction (vph) 0 14 0 0 31 0 0 1 0 0 1 0

Lane Group Flow (vph) 0 19 0 0 12 0 27 793 0 48 886 0

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 1% 0% 5% 2% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 4.5 4.5 72.4 72.4 72.4 72.4

Effective Green, g (s) 4.5 4.5 72.4 72.4 72.4 72.4

Actuated g/C Ratio 0.05 0.05 0.83 0.83 0.83 0.83

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 74 80 459 1557 501 1544

v/s Ratio Prot 0.42 c0.48

v/s Ratio Perm c0.01 0.01 0.05 0.08

v/c Ratio 0.25 0.15 0.06 0.51 0.10 0.57

Uniform Delay, d1 39.6 39.4 1.3 2.1 1.3 2.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.8 0.2 1.2 0.4 1.6

Delay (s) 41.4 40.2 1.5 3.3 1.7 3.9

Level of Service D D A A A A

Approach Delay (s) 41.4 40.2 3.2 3.8

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 5.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 86.9 Sum of lost time (s) 10.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 10 12 779 14 7 839

Future Volume (Veh/h) 10 12 779 14 7 839

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 13 820 15 7 883

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 332

pX, platoon unblocked 0.81

vC, conflicting volume 1724 828 835

vC1, stage 1 conf vol 828

vC2, stage 2 conf vol 897

vCu, unblocked vol 1778 828 835

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 96 97 99

cM capacity (veh/h) 285 374 807

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 24 835 7 883

Volume Left 11 0 7 0

Volume Right 13 15 0 0

cSH 327 1700 807 1700

Volume to Capacity 0.07 0.49 0.01 0.52

Queue Length 95th (ft) 6 0 1 0

Control Delay (s) 16.9 0.0 9.5 0.0

Lane LOS C A

Approach Delay (s) 16.9 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 1 1 12 13 1 6 16 787 1 1 847 2

Future Volume (Veh/h) 1 1 12 13 1 6 16 787 1 1 847 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 1 1 13 14 1 6 17 820 1 1 882 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 654

pX, platoon unblocked 0.80 0.80 0.80 0.80 0.80 0.80

vC, conflicting volume 1746 1740 883 1752 1740 820 884 821

vC1, stage 1 conf vol 885 885 854 854

vC2, stage 2 conf vol 861 855 898 886

vCu, unblocked vol 1808 1800 729 1815 1801 820 730 821

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s) 6.1 5.5 6.1 5.5

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 96 94 100 98 98 100

cM capacity (veh/h) 232 251 340 222 245 378 703 817

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 15 14 7 838 1 884

Volume Left 1 14 0 17 1 0

Volume Right 13 0 6 1 0 2

cSH 322 222 351 703 817 1700

Volume to Capacity 0.05 0.06 0.02 0.02 0.00 0.52

Queue Length 95th (ft) 4 5 2 2 0 0

Control Delay (s) 16.7 22.3 15.5 0.7 9.4 0.0

Lane LOS C C C A A

Approach Delay (s) 16.7 20.0 0.7 0.0

Approach LOS C C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 11 5 820 26 7 861

Future Volume (Veh/h) 11 5 820 26 7 861

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 11 5 854 27 7 897

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 535

pX, platoon unblocked 0.73 0.73 0.73

vC, conflicting volume 1778 868 881

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1881 635 654

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 81 99 99

cM capacity (veh/h) 57 352 690

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 16 881 7 897

Volume Left 11 0 7 0

Volume Right 5 27 0 0

cSH 78 1700 690 1700

Volume to Capacity 0.21 0.52 0.01 0.53

Queue Length 95th (ft) 18 0 1 0

Control Delay (s) 63.1 0.0 10.3 0.0

Lane LOS F B

Approach Delay (s) 63.1 0.0 0.1

Approach LOS F

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 55.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 135 18 149 184 222 14 553 147 199 632 33

Future Volume (vph) 39 135 18 149 184 222 14 553 147 199 632 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.92 1.00 1.00 0.85 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1867 1787 1736 1805 1881 1615 1752 1851

Flt Permitted 0.19 1.00 0.50 1.00 0.21 1.00 1.00 0.18 1.00

Satd. Flow (perm) 365 1867 935 1736 408 1881 1615 330 1851

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 40 138 18 152 188 227 14 564 150 203 645 34

RTOR Reduction (vph) 0 5 0 0 41 0 0 0 91 0 2 0

Lane Group Flow (vph) 40 151 0 152 374 0 14 564 59 203 677 0

Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 0% 1% 0% 3% 2% 0%

Turn Type pm+pt NA pm+pt NA pm+pt NA Perm pm+pt NA

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 4 6 6 2

Actuated Green, G (s) 26.5 20.8 35.1 25.1 43.9 42.0 42.0 57.6 50.1

Effective Green, g (s) 26.5 20.8 35.1 25.1 43.9 42.0 42.0 57.6 50.1

Actuated g/C Ratio 0.25 0.20 0.33 0.24 0.41 0.39 0.39 0.54 0.47

Clearance Time (s) 5.6 6.3 5.6 6.3 5.6 6.3 6.3 5.6 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5

Lane Grp Cap (vph) 167 364 387 408 192 741 636 311 869

v/s Ratio Prot 0.01 0.08 c0.04 c0.22 0.00 0.30 c0.06 c0.37

v/s Ratio Perm 0.05 0.09 0.03 0.04 0.29

v/c Ratio 0.24 0.42 0.39 0.92 0.07 0.76 0.09 0.65 0.78

Uniform Delay, d1 31.7 37.6 26.4 39.7 20.5 28.0 20.3 17.9 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 1.0 0.8 25.2 0.2 7.3 0.3 5.2 6.9

Delay (s) 32.6 38.5 27.2 64.9 20.7 35.2 20.6 23.1 30.5

Level of Service C D C E C D C C C

Approach Delay (s) 37.3 54.8 31.9 28.8

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 36.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 106.6 Sum of lost time (s) 23.8

Intersection Capacity Utilization 95.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 7 8 131 64 5 19 193 741 109 32 766 2

Future Volume (vph) 7 8 131 64 5 19 193 741 109 32 766 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.88 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1630 1787 1655 1787 1829 1787 1862

Flt Permitted 0.74 1.00 0.54 1.00 0.17 1.00 0.34 1.00

Satd. Flow (perm) 1408 1630 1013 1655 316 1829 631 1862

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 7 8 136 67 5 20 201 772 114 33 798 2

RTOR Reduction (vph) 0 119 0 0 18 0 0 5 0 0 0 0

Lane Group Flow (vph) 7 25 0 67 7 0 201 881 0 33 800 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 1% 2% 1% 1% 2% 0%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.3 8.3 8.3 8.3 49.4 49.4 36.8 36.8

Effective Green, g (s) 8.3 8.3 8.3 8.3 49.4 49.4 36.8 36.8

Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.74 0.74 0.55 0.55

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 175 202 126 205 445 1354 348 1027

v/s Ratio Prot 0.02 0.00 0.06 c0.48 c0.43

v/s Ratio Perm 0.00 c0.07 0.27 0.05

v/c Ratio 0.04 0.12 0.53 0.04 0.45 0.65 0.09 0.78

Uniform Delay, d1 25.7 26.0 27.4 25.7 7.4 4.3 7.1 11.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 4.3 0.1 0.7 2.1 0.4 5.2

Delay (s) 25.8 26.2 31.6 25.8 8.1 6.4 7.5 16.9

Level of Service C C C C A A A B

Approach Delay (s) 26.2 30.0 6.7 16.5

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 66.7 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Alton Place TIS Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 352 431 575 245 251 717

Future Volume (vph) 352 431 575 245 251 717

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1599 1881 1599 1787 1863

Flt Permitted 0.95 1.00 1.00 1.00 0.19 1.00

Satd. Flow (perm) 1787 1599 1881 1599 355 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 374 459 612 261 267 763

RTOR Reduction (vph) 0 103 0 122 0 0

Lane Group Flow (vph) 374 356 612 139 267 763

Heavy Vehicles (%) 1% 1% 1% 1% 1% 2%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 21.8 32.4 33.7 33.7 47.3 47.3

Effective Green, g (s) 21.8 32.4 33.7 33.7 47.3 47.3

Actuated g/C Ratio 0.28 0.41 0.43 0.43 0.60 0.60

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 495 658 805 684 406 1119

v/s Ratio Prot c0.21 0.07 c0.33 0.09 c0.41

v/s Ratio Perm 0.15 0.09 0.31

v/c Ratio 0.76 0.54 0.76 0.20 0.66 0.68

Uniform Delay, d1 26.0 17.5 19.1 14.1 11.4 10.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.7 0.9 6.4 0.6 3.8 3.4

Delay (s) 33.7 18.4 25.5 14.7 15.2 14.0

Level of Service C B C B B B

Approach Delay (s) 25.3 22.3 14.3

Approach LOS C C B

Intersection Summary

HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 78.7 Sum of lost time (s) 12.6

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 89 473 673 58 36 109

Future Volume (vph) 89 473 673 58 36 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.90

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1805 1863 1863 1649

Flt Permitted 0.15 1.00 1.00 0.99

Satd. Flow (perm) 280 1863 1863 1649

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 94 498 708 61 38 115

RTOR Reduction (vph) 0 0 4 0 98 0

Lane Group Flow (vph) 94 498 765 0 55 0

Heavy Vehicles (%) 0% 2% 1% 0% 6% 1%

Turn Type pm+pt NA NA Prot

Protected Phases 7 4 8 6

Permitted Phases 4

Actuated Green, G (s) 38.4 38.4 29.0 8.2

Effective Green, g (s) 38.4 38.4 29.0 8.2

Actuated g/C Ratio 0.68 0.68 0.51 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 308 1263 954 238

v/s Ratio Prot 0.02 c0.27 c0.41 c0.03

v/s Ratio Perm 0.18

v/c Ratio 0.31 0.39 0.80 0.23

Uniform Delay, d1 7.4 4.0 11.4 21.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.2 4.9 0.5

Delay (s) 8.0 4.2 16.3 21.9

Level of Service A A B C

Approach Delay (s) 4.8 16.3 21.9

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 56.6 Sum of lost time (s) 15.0

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 415 116 167 673 39 106

Future Volume (vph) 415 116 167 673 39 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.90

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1786 1787 1881 1690

Flt Permitted 1.00 0.17 1.00 0.99

Satd. Flow (perm) 1786 312 1881 1690

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 432 121 174 701 41 110

RTOR Reduction (vph) 13 0 0 0 75 0

Lane Group Flow (vph) 540 0 174 701 76 0

Heavy Vehicles (%) 3% 4% 1% 1% 0% 0%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 27.5 40.9 40.9 23.3

Effective Green, g (s) 27.5 40.9 40.9 23.3

Actuated g/C Ratio 0.37 0.55 0.55 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 661 338 1036 530

v/s Ratio Prot c0.30 0.06 c0.37

v/s Ratio Perm 0.22 c0.04

v/c Ratio 0.82 0.51 0.68 0.14

Uniform Delay, d1 21.1 11.9 11.9 18.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.7 1.3 1.8 0.6

Delay (s) 28.8 13.2 13.7 18.8

Level of Service C B B B

Approach Delay (s) 28.8 13.6 18.8

Approach LOS C B B

Intersection Summary

HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 74.2 Sum of lost time (s) 15.0

Intersection Capacity Utilization 59.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 171 309 136 348 606 283 281 801 298 212 696 190

Future Volume (vph) 171 309 136 348 606 283 281 801 298 212 696 190

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1558 1770 3610 1599 1787 3574 1583 1787 3574 1583

Flt Permitted 0.29 1.00 1.00 0.33 1.00 1.00 0.21 1.00 1.00 0.22 1.00 1.00

Satd. Flow (perm) 531 3539 1558 620 3610 1599 400 3574 1583 412 3574 1583

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 174 315 139 355 618 289 287 817 304 216 710 194

RTOR Reduction (vph) 0 0 95 0 0 77 0 0 86 0 0 78

Lane Group Flow (vph) 174 315 44 355 618 212 287 817 218 216 710 116

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 2% 2% 3% 2% 0% 1% 1% 1% 2% 1% 1% 1%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 30.5 17.7 35.4 44.8 26.1 39.9 60.8 43.1 64.3 53.0 39.2 52.0

Effective Green, g (s) 30.5 17.7 35.4 44.8 26.1 39.9 60.8 43.1 64.3 53.0 39.2 52.0

Actuated g/C Ratio 0.25 0.15 0.29 0.37 0.22 0.33 0.51 0.36 0.54 0.44 0.33 0.43

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 267 522 459 434 785 531 407 1283 848 340 1167 685

v/s Ratio Prot 0.07 0.09 0.01 c0.14 0.17 0.05 c0.10 c0.23 0.05 0.07 0.20 0.02

v/s Ratio Perm 0.10 0.01 c0.16 0.09 c0.25 0.09 0.21 0.06

v/c Ratio 0.65 0.60 0.10 0.82 0.79 0.40 0.71 0.64 0.26 0.64 0.61 0.17

Uniform Delay, d1 37.2 47.9 30.7 30.1 44.3 30.8 19.9 31.9 15.0 22.5 33.9 20.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.6 2.0 0.1 11.4 5.2 0.5 5.5 2.4 0.2 3.9 2.4 0.1

Delay (s) 42.8 49.8 30.8 41.4 49.6 31.3 25.4 34.4 15.1 26.4 36.3 20.9

Level of Service D D C D D C C C B C D C

Approach Delay (s) 43.7 43.1 28.4 31.7

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 39 578 4 30 992 139 5 3 17 124 14 60

Future Volume (vph) 39 578 4 30 992 139 5 3 17 124 14 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1805 1879 1736 1881 1615 1627 1752 1643

Flt Permitted 0.15 1.00 0.39 1.00 1.00 0.94 0.74 1.00

Satd. Flow (perm) 285 1879 705 1881 1615 1549 1366 1643

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 41 602 4 31 1033 145 5 3 18 129 15 62

RTOR Reduction (vph) 0 0 0 0 0 45 0 15 0 0 53 0

Lane Group Flow (vph) 41 606 0 31 1033 100 0 11 0 129 25 0

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 0% 1% 0% 4% 1% 0% 0% 0% 7% 3% 0% 2%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 43.0 43.0 43.0 43.0 43.0 9.6 9.6 9.6

Effective Green, g (s) 43.0 43.0 43.0 43.0 43.0 9.6 9.6 9.6

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.69 0.15 0.15 0.15

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 197 1301 488 1302 1118 239 211 253

v/s Ratio Prot 0.32 c0.55 0.02

v/s Ratio Perm 0.14 0.04 0.06 0.01 c0.09

v/c Ratio 0.21 0.47 0.06 0.79 0.09 0.05 0.61 0.10

Uniform Delay, d1 3.4 4.3 3.1 6.5 3.1 22.3 24.5 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.6 0.1 3.9 0.1 0.1 5.2 0.2

Delay (s) 4.5 4.9 3.2 10.4 3.2 22.4 29.7 22.7

Level of Service A A A B A C C C

Approach Delay (s) 4.9 9.4 22.4 27.0

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 62.1 Sum of lost time (s) 9.5

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc2 - 2021 Opening Build PM

18: Hilliard Rome Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 108 167 467 501 239 51 750 1369 438 103 1055 67

Future Volume (vph) 108 167 467 501 239 51 750 1369 438 103 1055 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 1.00 1.00 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1727 2787 3127 1863 1561 3467 5136 1392 1736 5085 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 1770 1727 2787 3127 1863 1561 3467 5136 1392 276 5085 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 114 176 492 527 252 54 789 1441 461 108 1111 71

RTOR Reduction (vph) 0 0 47 0 0 43 0 0 101 0 0 53

Lane Group Flow (vph) 114 176 445 527 252 11 789 1441 360 108 1111 18

Confl. Peds. (#/hr) 2

Heavy Vehicles (%) 2% 10% 2% 12% 2% 2% 1% 1% 16% 4% 2% 0%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 16.6 16.6 47.8 26.3 26.3 26.3 31.2 53.9 80.2 41.5 32.1 32.1

Effective Green, g (s) 16.6 16.6 47.8 26.3 26.3 26.3 31.2 53.9 80.2 41.5 32.1 32.1

Actuated g/C Ratio 0.13 0.13 0.37 0.20 0.20 0.20 0.24 0.41 0.62 0.32 0.25 0.25

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 226 220 1024 632 376 315 832 2129 858 193 1255 398

v/s Ratio Prot 0.06 c0.10 0.10 c0.17 0.14 c0.23 0.28 0.08 0.04 c0.22

v/s Ratio Perm 0.06 0.01 0.17 0.14 0.01

v/c Ratio 0.50 0.80 0.43 0.83 0.67 0.03 0.95 0.68 0.42 0.56 0.89 0.04

Uniform Delay, d1 52.9 55.1 30.9 49.8 47.8 41.7 48.6 31.0 12.9 32.2 47.2 37.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 18.5 0.4 9.3 4.6 0.0 19.7 1.7 0.3 3.5 9.4 0.2

Delay (s) 54.6 73.6 31.3 59.0 52.5 41.7 68.3 32.7 13.2 35.7 56.5 37.5

Level of Service D E C E D D E C B D E D

Approach Delay (s) 44.2 55.9 39.8 53.7

Approach LOS D E D D

Intersection Summary

HCM 2000 Control Delay 46.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 84.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 6 207 228 19 11 6

Future Volume (Veh/h) 6 207 228 19 11 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 7 225 248 21 12 7

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 269 498 258

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 269 498 258

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 98 99

cM capacity (veh/h) 1300 531 783

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 232 269 19

Volume Left 7 0 12

Volume Right 0 21 7

cSH 1300 1700 602

Volume to Capacity 0.01 0.16 0.03

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.3 0.0 11.2

Lane LOS A B

Approach Delay (s) 0.3 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 25.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1 1 43 1 1 25

Future Volume (Veh/h) 1 1 43 1 1 25

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 1 47 1 1 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 96 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 96 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 100 98

cM capacity (veh/h) 1627 879 1086

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 2 48 28

Volume Left 0 47 1

Volume Right 1 0 27

cSH 1700 1627 1077

Volume to Capacity 0.00 0.03 0.03

Queue Length 95th (ft) 0 2 2

Control Delay (s) 0.0 7.1 8.4

Lane LOS A A

Approach Delay (s) 0.0 7.1 8.4

Approach LOS A

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 19.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 3 192 232 1 1 2

Future Volume (Veh/h) 3 192 232 1 1 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 209 252 1 1 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 572

pX, platoon unblocked

vC, conflicting volume 253 468 252

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 253 468 252

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1318 554 789

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 212 253 3

Volume Left 3 0 1

Volume Right 0 1 2

cSH 1318 1700 691

Volume to Capacity 0.00 0.15 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.1 0.0 10.2

Lane LOS A B

Approach Delay (s) 0.1 0.0 10.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 22.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 1 1 6 5 1 5 11 813 1 1 862 1

Future Volume (Veh/h) 1 1 6 5 1 5 11 813 1 1 862 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 1 7 5 1 5 12 884 1 1 937 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1189

pX, platoon unblocked 0.73 0.73 0.73 0.73 0.73 0.73

vC, conflicting volume 1854 1848 938 1856 1848 884 938 885

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1985 1978 938 1988 1978 655 938 656

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 97 98 98 84 98 99 98 100

cM capacity (veh/h) 32 45 322 32 45 342 735 686

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 11 897 939

Volume Left 1 5 12 1

Volume Right 7 5 1 1

cSH 119 57 735 686

Volume to Capacity 0.08 0.19 0.02 0.00

Queue Length 95th (ft) 6 16 1 0

Control Delay (s) 37.6 83.2 0.5 0.0

Lane LOS E F A A

Approach Delay (s) 37.6 83.2 0.5 0.0

Approach LOS E F

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 5 10 769 893 4

Future Volume (Veh/h) 2 5 10 769 893 4

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 5 11 836 971 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 473

pX, platoon unblocked 0.86

vC, conflicting volume 1831 973 975

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1885 973 975

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 98 98

cM capacity (veh/h) 66 307 711

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 7 847 975

Volume Left 2 11 0

Volume Right 5 0 4

cSH 150 711 1700

Volume to Capacity 0.05 0.02 0.57

Queue Length 95th (ft) 4 1 0

Control Delay (s) 30.1 0.4 0.0

Lane LOS D A

Approach Delay (s) 30.1 0.4 0.0

Approach LOS D

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 9 27 325 3 21 170

Future Volume (Veh/h) 9 27 325 3 21 170

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 13 38 451 4 29 236

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 747 453 455

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 747 453 455

tC, single (s) 6.5 6.3 4.1

tC, 2 stage (s)

tF (s) 3.6 3.4 2.2

p0 queue free % 96 94 97

cM capacity (veh/h) 357 594 1090

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 51 455 29 236

Volume Left 13 0 29 0

Volume Right 38 4 0 0

cSH 508 1700 1090 1700

Volume to Capacity 0.10 0.27 0.03 0.14

Queue Length 95th (ft) 8 0 2 0

Control Delay (s) 12.9 0.0 8.4 0.0

Lane LOS B A

Approach Delay (s) 12.9 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 27.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 79 345 403 138 152 216

Future Volume (vph) 79 345 403 138 152 216

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1538 1764 1583 1845

Flt Permitted 0.95 1.00 1.00 0.17 1.00

Satd. Flow (perm) 1770 1538 1764 279 1845

Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73

Adj. Flow (vph) 108 473 552 189 208 296

RTOR Reduction (vph) 0 396 12 0 0 0

Lane Group Flow (vph) 108 77 729 0 208 296

Heavy Vehicles (%) 2% 5% 4% 4% 14% 3%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 9.9 9.9 30.5 42.7 42.7

Effective Green, g (s) 9.9 9.9 30.5 42.7 42.7

Actuated g/C Ratio 0.16 0.16 0.50 0.70 0.70

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 286 249 880 391 1289

v/s Ratio Prot c0.06 c0.41 c0.08 0.16

v/s Ratio Perm 0.05 0.29

v/c Ratio 0.38 0.31 0.83 0.53 0.23

Uniform Delay, d1 22.9 22.6 13.1 7.5 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.7 8.2 1.4 0.4

Delay (s) 23.7 23.3 21.3 8.9 3.7

Level of Service C C C A A

Approach Delay (s) 23.4 21.3 5.8

Approach LOS C C A

Intersection Summary

HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 61.1 Sum of lost time (s) 11.5

Intersection Capacity Utilization 58.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 284 2 1 1 1 431

Future Volume (Veh/h) 284 2 1 1 1 431

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 379 3 1 1 1 575

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 762 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 762 2

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 76 100 46

cM capacity (veh/h) 1582 286 1074

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 382 2 576

Volume Left 379 0 1

Volume Right 0 1 575

cSH 1582 1700 1069

Volume to Capacity 0.24 0.00 0.54

Queue Length 95th (ft) 23 0 83

Control Delay (s) 7.9 0.0 12.2

Lane LOS A B

Approach Delay (s) 7.9 0.0 12.2

Approach LOS B

Intersection Summary

Average Delay 10.5

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM
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Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 18 87 41 1069 574 22

Future Volume (Veh/h) 18 87 41 1069 574 22

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 20 97 46 1188 638 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 473

pX, platoon unblocked 0.25

vC, conflicting volume 1930 650 662

vC1, stage 1 conf vol 650

vC2, stage 2 conf vol 1280

vCu, unblocked vol 3233 650 662

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 83 79 95

cM capacity (veh/h) 120 469 899

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 117 46 1188 662

Volume Left 20 46 0 0

Volume Right 97 0 0 24

cSH 566 899 1700 1700

Volume to Capacity 0.21 0.05 0.70 0.39

Queue Length 95th (ft) 19 4 0 0

Control Delay (s) 19.2 9.2 0.0 0.0

Lane LOS C A

Approach Delay (s) 19.2 0.3 0.0

Approach LOS C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 36 147 976 5 19 659

Future Volume (vph) 36 147 976 5 19 659

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.89 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1641 1880 1626 1881

Flt Permitted 0.99 1.00 0.17 1.00

Satd. Flow (perm) 1641 1880 288 1881

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 40 165 1097 6 21 740

RTOR Reduction (vph) 127 0 0 0 0 0

Lane Group Flow (vph) 78 0 1103 0 21 740

Heavy Vehicles (%) 3% 2% 1% 0% 11% 1%

Turn Type Prot NA Perm NA

Protected Phases 8 2 6

Permitted Phases 6

Actuated Green, G (s) 9.6 67.6 67.6 67.6

Effective Green, g (s) 9.6 67.6 67.6 67.6

Actuated g/C Ratio 0.11 0.78 0.78 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 180 1457 223 1458

v/s Ratio Prot c0.05 c0.59 0.39

v/s Ratio Perm 0.07

v/c Ratio 0.43 0.76 0.09 0.51

Uniform Delay, d1 36.3 5.3 2.4 3.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 3.7 0.8 1.3

Delay (s) 37.9 9.1 3.2 4.9

Level of Service D A A A

Approach Delay (s) 37.9 9.1 4.9

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 87.2 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

6: Alton Darby Creek Rd & Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 159 1 132 1 855 34 22 657 1

Future Volume (vph) 1 1 1 159 1 132 1 855 34 22 657 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1775 1615 1805 1849 1805 1862

Flt Permitted 0.93 0.73 1.00 0.30 1.00 0.17 1.00

Satd. Flow (perm) 1680 1353 1615 578 1849 324 1862

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 1 1 1 181 1 150 1 972 39 25 747 1

RTOR Reduction (vph) 0 1 0 0 0 124 0 1 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 182 26 1 1010 0 25 748 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 0% 0% 2% 6% 0% 2% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 15.3 15.3 15.3 64.2 64.2 64.2 64.2

Effective Green, g (s) 15.3 15.3 15.3 64.2 64.2 64.2 64.2

Actuated g/C Ratio 0.17 0.17 0.17 0.72 0.72 0.72 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 287 231 276 414 1326 232 1335

v/s Ratio Prot c0.55 0.40

v/s Ratio Perm 0.00 c0.13 0.02 0.00 0.08

v/c Ratio 0.01 0.79 0.09 0.00 0.76 0.11 0.56

Uniform Delay, d1 30.8 35.5 31.3 3.6 7.9 3.9 6.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 16.1 0.1 0.0 4.2 0.9 1.7

Delay (s) 30.8 51.7 31.4 3.6 12.0 4.8 7.7

Level of Service C D C A B A A

Approach Delay (s) 30.8 42.5 12.0 7.6

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 89.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

7: Alton Darby Creek Rd & Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 49 53 833 15 23 794

Future Volume (Veh/h) 49 53 833 15 23 794

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 56 61 957 17 26 913

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1930 966 974

vC1, stage 1 conf vol 966

vC2, stage 2 conf vol 965

vCu, unblocked vol 1930 966 974

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 79 80 96

cM capacity (veh/h) 261 306 696

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 117 974 26 913

Volume Left 56 0 26 0

Volume Right 61 17 0 0

cSH 283 1700 696 1700

Volume to Capacity 0.41 0.57 0.04 0.54

Queue Length 95th (ft) 48 0 3 0

Control Delay (s) 26.4 0.0 10.4 0.0

Lane LOS D B

Approach Delay (s) 26.4 0.0 0.3

Approach LOS D

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 20 8 830 22 12 832

Future Volume (Veh/h) 20 8 830 22 12 832

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 24 10 988 26 14 990

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2019 1001 1014

vC1, stage 1 conf vol 1001

vC2, stage 2 conf vol 1018

vCu, unblocked vol 2019 1001 1014

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 90 97 98

cM capacity (veh/h) 244 297 692

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 34 1014 14 990

Volume Left 24 0 14 0

Volume Right 10 26 0 0

cSH 257 1700 692 1700

Volume to Capacity 0.13 0.60 0.02 0.58

Queue Length 95th (ft) 11 0 2 0

Control Delay (s) 21.1 0.0 10.3 0.0

Lane LOS C B

Approach Delay (s) 21.1 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 55.0% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

9: Alton Darby Creek Rd & School Entrance 2 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 9

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 3 0 859 22 14 832

Future Volume (Veh/h) 3 0 859 22 14 832

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 3 0 999 26 16 967

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2011 1012 1025

vC1, stage 1 conf vol 1012

vC2, stage 2 conf vol 999

vCu, unblocked vol 2011 1012 1025

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 98

cM capacity (veh/h) 250 293 685

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 3 0 1025 16 967

Volume Left 3 0 0 16 0

Volume Right 0 0 26 0 0

cSH 250 1700 1700 685 1700

Volume to Capacity 0.01 0.00 0.60 0.02 0.57

Queue Length 95th (ft) 1 0 0 2 0

Control Delay (s) 19.6 0.0 0.0 10.4 0.0

Lane LOS C A B

Approach Delay (s) 19.6 0.0 0.2

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 56.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

10: Alton Darby Creek Rd & Meadows Way 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 18 26 860 15 6 819

Future Volume (Veh/h) 18 26 860 15 6 819

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 21 30 1000 17 7 952

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 535

pX, platoon unblocked 0.70 0.70 0.70

vC, conflicting volume 1974 1008 1017

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2178 798 810

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 41 89 99

cM capacity (veh/h) 36 272 577

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 51 1017 7 952

Volume Left 21 0 7 0

Volume Right 30 17 0 0

cSH 73 1700 577 1700

Volume to Capacity 0.70 0.60 0.01 0.56

Queue Length 95th (ft) 80 0 1 0

Control Delay (s) 128.5 0.0 11.3 0.0

Lane LOS F B

Approach Delay (s) 128.5 0.0 0.1

Approach LOS F

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 251 8 104 219 176 16 573 164 188 543 116

Future Volume (vph) 44 251 8 104 219 176 16 573 164 188 543 116

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1719 1755 1752 1810 1509 1597 1863 1568 1770 1881 1553

Flt Permitted 0.41 1.00 0.24 1.00 1.00 0.30 1.00 1.00 0.18 1.00 1.00

Satd. Flow (perm) 745 1755 435 1810 1509 509 1863 1568 334 1881 1553

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 49 282 9 117 246 198 18 644 184 211 610 130

RTOR Reduction (vph) 0 1 0 0 0 155 0 0 65 0 0 58

Lane Group Flow (vph) 49 290 0 117 246 43 18 644 119 211 610 72

Heavy Vehicles (%) 5% 8% 0% 3% 5% 7% 13% 2% 3% 2% 1% 4%

Turn Type pm+pt NA pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 4 4 6 6 2 2

Actuated Green, G (s) 33.4 25.5 37.6 27.6 27.6 65.7 61.8 61.8 78.7 69.2 69.2

Effective Green, g (s) 33.4 25.5 37.6 27.6 27.6 65.7 61.8 61.8 78.7 69.2 69.2

Actuated g/C Ratio 0.25 0.19 0.28 0.21 0.21 0.50 0.47 0.47 0.59 0.52 0.52

Clearance Time (s) 5.6 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5 2.5

Lane Grp Cap (vph) 246 338 223 377 314 284 869 731 321 983 811

v/s Ratio Prot 0.01 c0.17 c0.04 0.14 0.00 c0.35 c0.06 0.32

v/s Ratio Perm 0.04 0.11 0.03 0.03 0.08 0.33 0.05

v/c Ratio 0.20 0.86 0.52 0.65 0.14 0.06 0.74 0.16 0.66 0.62 0.09

Uniform Delay, d1 38.4 51.7 37.5 48.0 42.7 18.3 28.8 20.4 20.1 22.3 15.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 19.4 2.7 4.3 0.2 0.1 5.7 0.5 5.1 2.9 0.2

Delay (s) 38.9 71.1 40.2 52.3 42.9 18.5 34.4 20.8 25.2 25.3 16.0

Level of Service D E D D D B C C C C B

Approach Delay (s) 66.5 46.5 31.1 24.0

Approach LOS E D C C

Intersection Summary

HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 132.4 Sum of lost time (s) 23.8

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

12: Alton Darby Creek Rd & Walker Rd/Sugar Farms Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 2 177 101 7 30 290 655 33 10 651 1

Future Volume (vph) 9 2 177 101 7 30 290 655 33 10 651 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 4.5 4.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1586 1787 1654 1752 1850 1787 1878

Flt Permitted 0.73 1.00 0.47 1.00 0.15 1.00 0.38 1.00

Satd. Flow (perm) 1388 1586 879 1654 275 1850 718 1878

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 2 192 110 8 33 315 712 36 11 708 1

RTOR Reduction (vph) 0 153 0 0 27 0 0 2 0 0 0 0

Lane Group Flow (vph) 10 41 0 110 14 0 315 746 0 11 709 0

Heavy Vehicles (%) 0% 1% 2% 1% 1% 1% 3% 2% 1% 1% 1% 100%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 15.0 15.0 14.0 14.0 50.7 50.7 34.7 34.7

Effective Green, g (s) 15.0 15.0 14.0 14.0 50.7 50.7 34.7 34.7

Actuated g/C Ratio 0.20 0.20 0.19 0.19 0.68 0.68 0.46 0.46

Clearance Time (s) 3.5 3.5 4.5 4.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 278 318 164 309 443 1255 333 872

v/s Ratio Prot 0.03 0.01 c0.12 0.40 c0.38

v/s Ratio Perm 0.01 c0.13 0.36 0.02

v/c Ratio 0.04 0.13 0.67 0.05 0.71 0.59 0.03 0.81

Uniform Delay, d1 24.0 24.5 28.2 24.9 13.0 6.5 10.9 17.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 10.3 0.1 5.3 1.7 0.1 7.2

Delay (s) 24.1 24.7 38.5 24.9 18.3 8.1 11.0 24.4

Level of Service C C D C B A B C

Approach Delay (s) 24.6 34.8 11.1 24.2

Approach LOS C C B C

Intersection Summary

HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 74.7 Sum of lost time (s) 13.0

Intersection Capacity Utilization 82.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

13: Alton Darby Creek Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 13

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 102 259 684 200 306 647

Future Volume (vph) 102 259 684 200 306 647

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 1553 1881 1599 1770 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.19 1.00

Satd. Flow (perm) 1736 1553 1881 1599 345 1881

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 282 743 217 333 703

RTOR Reduction (vph) 0 106 0 76 0 0

Lane Group Flow (vph) 111 176 743 141 333 703

Heavy Vehicles (%) 4% 4% 1% 1% 2% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.6 21.0 37.9 37.9 52.3 52.3

Effective Green, g (s) 9.6 21.0 37.9 37.9 52.3 52.3

Actuated g/C Ratio 0.13 0.29 0.53 0.53 0.73 0.73

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 233 456 997 847 479 1375

v/s Ratio Prot c0.06 0.06 c0.39 c0.11 0.37

v/s Ratio Perm 0.05 0.09 0.40

v/c Ratio 0.48 0.39 0.75 0.17 0.70 0.51

Uniform Delay, d1 28.6 20.1 13.0 8.7 9.0 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.2 0.5 5.0 0.4 4.4 1.3

Delay (s) 31.8 20.7 18.0 9.1 13.4 5.4

Level of Service C C B A B A

Approach Delay (s) 23.8 16.0 8.0

Approach LOS C B A

Intersection Summary

HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 71.5 Sum of lost time (s) 12.6

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

14: Roberts Rd & Frazell Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 14

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 105 689 362 38 56 90

Future Volume (vph) 105 689 362 38 56 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.92

Flt Protected 0.95 1.00 1.00 0.98

Satd. Flow (prot) 1752 1827 1765 1668

Flt Permitted 0.43 1.00 1.00 0.98

Satd. Flow (perm) 786 1827 1765 1668

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 114 749 393 41 61 98

RTOR Reduction (vph) 0 0 5 0 64 0

Lane Group Flow (vph) 114 749 429 0 95 0

Heavy Vehicles (%) 3% 4% 6% 9% 0% 4%

Turn Type pm+pt NA NA Perm

Protected Phases 7 4 8

Permitted Phases 4 6

Actuated Green, G (s) 42.3 37.6 35.8 11.4

Effective Green, g (s) 42.3 37.6 35.8 11.4

Actuated g/C Ratio 0.65 0.57 0.55 0.17

Clearance Time (s) 3.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 577 1050 966 290

v/s Ratio Prot c0.01 c0.41 0.24

v/s Ratio Perm 0.11 c0.06

v/c Ratio 0.20 0.71 0.44 0.33

Uniform Delay, d1 4.7 10.0 8.9 23.6

Progression Factor 1.00 1.00 0.46 1.00

Incremental Delay, d2 0.2 2.3 0.3 0.7

Delay (s) 4.9 12.3 4.4 24.3

Level of Service A B A C

Approach Delay (s) 11.4 4.4 24.3

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 65.4 Sum of lost time (s) 13.5

Intersection Capacity Utilization 53.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 673 70 47 332 75 168

Future Volume (vph) 673 70 47 332 75 168

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1805 1671 1776 1653

Flt Permitted 1.00 0.21 1.00 0.98

Satd. Flow (perm) 1805 376 1776 1653

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 716 74 50 353 80 179

RTOR Reduction (vph) 5 0 0 0 89 0

Lane Group Flow (vph) 785 0 50 353 170 0

Heavy Vehicles (%) 4% 3% 8% 7% 4% 2%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 37.6 38.7 35.8 11.9

Effective Green, g (s) 37.6 38.7 35.8 11.9

Actuated g/C Ratio 0.57 0.59 0.55 0.18

Clearance Time (s) 5.0 3.5 5.0 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1037 279 972 300

v/s Ratio Prot c0.43 c0.01 0.20

v/s Ratio Perm 0.10 c0.10

v/c Ratio 0.76 0.18 0.36 0.57

Uniform Delay, d1 10.5 7.5 8.4 24.4

Progression Factor 0.22 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.3 0.2 2.4

Delay (s) 5.1 7.8 8.6 26.8

Level of Service A A A C

Approach Delay (s) 5.1 8.5 26.8

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 65.4 Sum of lost time (s) 13.5

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - AM

16: Hilliard Rome Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 143 583 230 291 200 144 111 474 450 279 620 51

Future Volume (vph) 143 583 230 291 200 144 111 474 450 279 620 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1719 3574 1468 1687 3471 1553 1570 3406 1524 1752 3471 1495

Flt Permitted 0.62 1.00 1.00 0.20 1.00 1.00 0.30 1.00 1.00 0.39 1.00 1.00

Satd. Flow (perm) 1127 3574 1468 346 3471 1553 495 3406 1524 723 3471 1495

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 147 601 237 300 206 148 114 489 464 288 639 53

RTOR Reduction (vph) 0 0 78 0 0 101 0 0 63 0 0 31

Lane Group Flow (vph) 147 601 159 300 206 47 114 489 401 288 639 22

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 5% 1% 9% 7% 4% 3% 15% 6% 6% 3% 4% 8%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 26.4 17.4 25.1 32.6 20.5 28.8 35.7 28.0 40.1 36.9 28.6 37.6

Effective Green, g (s) 26.4 17.4 25.1 32.6 20.5 28.8 35.7 28.0 40.1 36.9 28.6 37.6

Actuated g/C Ratio 0.29 0.19 0.28 0.36 0.23 0.32 0.40 0.31 0.45 0.41 0.32 0.42

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 389 690 409 305 790 496 288 1059 679 391 1103 624

v/s Ratio Prot 0.04 0.17 0.03 c0.13 0.06 0.01 0.03 0.14 0.08 c0.07 0.18 0.00

v/s Ratio Perm 0.07 0.08 c0.22 0.02 0.12 0.18 c0.23 0.01

v/c Ratio 0.38 0.87 0.39 0.98 0.26 0.10 0.40 0.46 0.59 0.74 0.58 0.04

Uniform Delay, d1 24.6 35.2 26.2 23.8 28.5 21.5 18.0 24.9 18.8 20.0 25.7 15.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 11.6 0.6 46.7 0.2 0.1 0.9 1.4 1.4 7.1 2.2 0.0

Delay (s) 25.2 46.8 26.9 70.5 28.7 21.5 18.9 26.4 20.2 27.1 27.9 15.5

Level of Service C D C E C C B C C C C B

Approach Delay (s) 38.8 46.3 22.9 27.0

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 37 670 1 7 343 84 6 10 18 260 6 73

Future Volume (vph) 37 670 1 7 343 84 6 10 18 260 6 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1752 1862 1805 1827 1357 1750 1770 1475

Flt Permitted 0.47 1.00 0.15 1.00 1.00 0.96 0.73 1.00

Satd. Flow (perm) 869 1862 289 1827 1357 1698 1362 1475

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 43 779 1 8 399 98 7 12 21 302 7 85

RTOR Reduction (vph) 0 0 0 0 0 49 0 14 0 0 58 0

Lane Group Flow (vph) 43 780 0 8 399 49 0 26 0 302 34 0

Confl. Peds. (#/hr) 4 5

Heavy Vehicles (%) 3% 2% 0% 0% 4% 16% 0% 0% 0% 2% 0% 9%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 26.5 26.5 26.5 26.5 26.5 17.2 17.2 17.2

Effective Green, g (s) 26.5 26.5 26.5 26.5 26.5 17.2 17.2 17.2

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.50 0.32 0.32 0.32

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 432 927 143 910 675 548 440 476

v/s Ratio Prot c0.42 0.22 0.02

v/s Ratio Perm 0.05 0.03 0.04 0.02 c0.22

v/c Ratio 0.10 0.84 0.06 0.44 0.07 0.05 0.69 0.07

Uniform Delay, d1 7.0 11.5 6.9 8.6 7.0 12.4 15.7 12.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 7.7 0.3 0.7 0.1 0.0 4.4 0.1

Delay (s) 7.3 19.2 7.2 9.3 7.0 12.4 20.1 12.5

Level of Service A B A A A B C B

Approach Delay (s) 18.6 8.8 12.4 18.3

Approach LOS B A B B

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 53.2 Sum of lost time (s) 9.5

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 217 721 264 98 77 284 733 538 158 1172 17

Future Volume (vph) 35 217 721 264 98 77 284 733 538 158 1172 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 0.91 0.91 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1595 3323 2814 2943 1727 1417 3433 4988 1441 1736 5036 1442

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.34 1.00 1.00

Satd. Flow (perm) 1595 3323 2814 2943 1727 1417 3433 4988 1441 624 5036 1442

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 38 233 775 284 105 83 305 788 578 170 1260 18

RTOR Reduction (vph) 0 0 162 0 0 68 0 0 85 0 0 11

Lane Group Flow (vph) 34 237 613 284 105 15 305 788 493 170 1260 7

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 3% 4% 1% 19% 10% 14% 2% 4% 11% 4% 3% 12%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 13.2 13.2 31.4 21.2 21.2 21.2 18.2 51.2 72.4 54.2 43.6 43.6

Effective Green, g (s) 13.2 13.2 31.4 21.2 21.2 21.2 18.2 51.2 72.4 54.2 43.6 43.6

Actuated g/C Ratio 0.11 0.11 0.26 0.18 0.18 0.18 0.15 0.43 0.60 0.45 0.36 0.36

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 175 365 736 519 305 250 520 2128 869 380 1829 523

v/s Ratio Prot 0.02 0.07 c0.13 0.10 0.06 0.09 0.16 c0.10 0.04 c0.25

v/s Ratio Perm 0.09 0.01 0.24 0.16 0.00

v/c Ratio 0.19 0.65 0.83 0.55 0.34 0.06 0.59 0.37 0.57 0.45 0.69 0.01

Uniform Delay, d1 48.6 51.2 41.8 45.0 43.3 41.1 47.4 23.4 14.4 20.0 32.4 24.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 4.0 8.3 1.2 0.7 0.1 2.0 0.5 0.9 0.8 2.1 0.0

Delay (s) 49.1 55.1 50.1 46.2 44.0 41.2 49.4 23.9 15.2 20.8 34.6 24.5

Level of Service D E D D D D D C B C C C

Approach Delay (s) 51.2 44.8 25.6 32.8

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 35.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 8 18 149 15 26 184

Future Volume (Veh/h) 8 18 149 15 26 184

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 9 20 167 17 29 207

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 440 176 184

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 440 176 184

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 98 98 98

cM capacity (veh/h) 543 873 1403

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 29 184 29 207

Volume Left 9 0 29 0

Volume Right 20 17 0 0

cSH 734 1700 1403 1700

Volume to Capacity 0.04 0.11 0.02 0.12

Queue Length 95th (ft) 3 0 2 0

Control Delay (s) 10.1 0.0 7.6 0.0

Lane LOS B A

Approach Delay (s) 10.1 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 25.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 153 126 168 144 94 160

Future Volume (vph) 153 126 168 144 94 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.94 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1599 1764 1770 1881

Flt Permitted 0.95 1.00 1.00 0.48 1.00

Satd. Flow (perm) 1805 1599 1764 902 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 159 131 175 150 98 167

RTOR Reduction (vph) 0 104 34 0 0 0

Lane Group Flow (vph) 159 27 291 0 98 167

Heavy Vehicles (%) 0% 1% 1% 1% 2% 1%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 9.7 9.7 20.4 28.6 28.6

Effective Green, g (s) 9.7 9.7 20.4 28.6 28.6

Actuated g/C Ratio 0.21 0.21 0.44 0.61 0.61

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 374 331 768 647 1149

v/s Ratio Prot c0.09 c0.17 0.02 c0.09

v/s Ratio Perm 0.02 0.08

v/c Ratio 0.43 0.08 0.38 0.15 0.15

Uniform Delay, d1 16.1 15.0 8.9 3.9 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.1 1.3 0.1 0.3

Delay (s) 16.9 15.1 10.3 4.0 4.1

Level of Service B B B A A

Approach Delay (s) 16.1 10.3 4.1

Approach LOS B B A

Intersection Summary

HCM 2000 Control Delay 10.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 46.8 Sum of lost time (s) 11.5

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 236 1 1 1 1 262

Future Volume (Veh/h) 236 1 1 1 1 262

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 257 1 1 1 1 285

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 516 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 516 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 84 100 74

cM capacity (veh/h) 1627 440 1086

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 258 2 286

Volume Left 257 0 1

Volume Right 0 1 285

cSH 1627 1700 1080

Volume to Capacity 0.16 0.00 0.26

Queue Length 95th (ft) 14 0 27

Control Delay (s) 7.6 0.0 9.5

Lane LOS A A

Approach Delay (s) 7.6 0.0 9.5

Approach LOS A

Intersection Summary

Average Delay 8.6

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 13 53 90 768 1100 25

Future Volume (Veh/h) 13 53 90 768 1100 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 14 57 97 826 1183 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 473

pX, platoon unblocked 0.84

vC, conflicting volume 2216 1196 1210

vC1, stage 1 conf vol 1196

vC2, stage 2 conf vol 1020

vCu, unblocked vol 2356 1196 1210

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.4 2.2

p0 queue free % 93 74 83

cM capacity (veh/h) 191 216 577

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 71 97 826 1210

Volume Left 14 97 0 0

Volume Right 57 0 0 27

cSH 269 577 1700 1700

Volume to Capacity 0.26 0.17 0.49 0.71

Queue Length 95th (ft) 26 15 0 0

Control Delay (s) 27.1 12.5 0.0 0.0

Lane LOS D B

Approach Delay (s) 27.1 1.3 0.0

Approach LOS D

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 9 57 802 24 105 1051

Future Volume (vph) 9 57 802 24 105 1051

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.88 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1640 1874 1770 1881

Flt Permitted 0.99 1.00 0.29 1.00

Satd. Flow (perm) 1640 1874 540 1881

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 10 61 862 26 113 1130

RTOR Reduction (vph) 57 0 1 0 0 0

Lane Group Flow (vph) 14 0 887 0 113 1130

Heavy Vehicles (%) 0% 2% 1% 0% 2% 1%

Turn Type Prot NA Perm NA

Protected Phases 8 2 6

Permitted Phases 6

Actuated Green, G (s) 5.7 76.7 76.7 76.7

Effective Green, g (s) 5.7 76.7 76.7 76.7

Actuated g/C Ratio 0.06 0.83 0.83 0.83

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 1555 448 1561

v/s Ratio Prot c0.01 0.47 c0.60

v/s Ratio Perm 0.21

v/c Ratio 0.14 0.57 0.25 0.72

Uniform Delay, d1 41.0 2.5 1.7 3.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 1.5 1.3 3.0

Delay (s) 41.6 4.1 3.0 6.3

Level of Service D A A A

Approach Delay (s) 41.6 4.1 6.0

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 6.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 92.4 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 61 1 45 1 778 131 82 979 1

Future Volume (vph) 1 1 1 61 1 45 1 778 131 82 979 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1742 1583 1805 1840 1770 1881

Flt Permitted 0.91 0.73 1.00 0.21 1.00 0.24 1.00

Satd. Flow (perm) 1649 1331 1583 402 1840 454 1881

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 1 1 1 64 1 47 1 819 138 86 1031 1

RTOR Reduction (vph) 0 1 0 0 0 43 0 5 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 65 4 1 952 0 86 1032 0

Heavy Vehicles (%) 0% 0% 0% 4% 0% 2% 0% 1% 1% 2% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 8.5 8.5 8.5 71.8 71.8 71.8 71.8

Effective Green, g (s) 8.5 8.5 8.5 71.8 71.8 71.8 71.8

Actuated g/C Ratio 0.09 0.09 0.09 0.80 0.80 0.80 0.80

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 155 125 149 319 1463 360 1495

v/s Ratio Prot 0.52 c0.55

v/s Ratio Perm 0.00 c0.05 0.00 0.00 0.19

v/c Ratio 0.01 0.52 0.03 0.00 0.65 0.24 0.69

Uniform Delay, d1 37.1 39.0 37.2 1.9 3.9 2.3 4.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.9 0.1 0.0 2.3 1.6 2.6

Delay (s) 37.1 42.8 37.2 1.9 6.2 3.9 6.8

Level of Service D D D A A A A

Approach Delay (s) 37.1 40.5 6.2 6.6

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 8.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 90.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 76.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

7: Alton Darby Creek Rd & Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 10 39 869 39 56 983

Future Volume (Veh/h) 10 39 869 39 56 983

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 10 41 905 41 58 1024

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2066 926 946

vC1, stage 1 conf vol 926

vC2, stage 2 conf vol 1140

vCu, unblocked vol 2066 926 946

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 96 88 92

cM capacity (veh/h) 228 329 717

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 51 946 58 1024

Volume Left 10 0 58 0

Volume Right 41 41 0 0

cSH 303 1700 717 1700

Volume to Capacity 0.17 0.56 0.08 0.60

Queue Length 95th (ft) 15 0 7 0

Control Delay (s) 19.3 0.0 10.5 0.0

Lane LOS C B

Approach Delay (s) 19.3 0.0 0.6

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 11 14 896 17 9 984

Future Volume (Veh/h) 11 14 896 17 9 984

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 12 15 943 18 9 1036

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2006 952 961

vC1, stage 1 conf vol 952

vC2, stage 2 conf vol 1054

vCu, unblocked vol 2006 952 961

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 95 95 99

cM capacity (veh/h) 252 317 724

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 27 961 9 1036

Volume Left 12 0 9 0

Volume Right 15 18 0 0

cSH 284 1700 724 1700

Volume to Capacity 0.09 0.57 0.01 0.61

Queue Length 95th (ft) 8 0 1 0

Control Delay (s) 19.0 0.0 10.0 0.0

Lane LOS C B

Approach Delay (s) 19.0 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

9: Alton Darby Creek Rd & School Entrance 2 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 9

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 15 7 907 1 1 996

Future Volume (Veh/h) 15 7 907 1 1 996

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 16 7 945 1 1 1038

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1986 946 946

vC1, stage 1 conf vol 946

vC2, stage 2 conf vol 1040

vCu, unblocked vol 1986 946 946

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 94 98 100

cM capacity (veh/h) 257 320 734

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 16 7 946 1 1038

Volume Left 16 0 0 1 0

Volume Right 0 7 1 0 0

cSH 257 320 1700 734 1700

Volume to Capacity 0.06 0.02 0.56 0.00 0.61

Queue Length 95th (ft) 5 2 0 0 0

Control Delay (s) 20.0 16.5 0.0 9.9 0.0

Lane LOS C C A

Approach Delay (s) 18.9 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

10: Alton Darby Creek Rd & Meadows Way 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 13 6 915 31 9 993

Future Volume (Veh/h) 13 6 915 31 9 993

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 14 6 953 32 9 1034

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 535

pX, platoon unblocked 0.74 0.74 0.74

vC, conflicting volume 2021 969 985

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2200 787 808

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 62 98 99

cM capacity (veh/h) 37 294 615

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 20 985 9 1034

Volume Left 14 0 9 0

Volume Right 6 32 0 0

cSH 50 1700 615 1700

Volume to Capacity 0.40 0.58 0.01 0.61

Queue Length 95th (ft) 36 0 1 0

Control Delay (s) 119.7 0.0 10.9 0.0

Lane LOS F B

Approach Delay (s) 119.7 0.0 0.1

Approach LOS F

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 46 149 15 155 178 203 11 598 168 225 732 40

Future Volume (vph) 46 149 15 155 178 203 11 598 168 225 732 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1805 1874 1787 1881 1615 1805 1881 1615 1770 1881 1615

Flt Permitted 0.52 1.00 0.43 1.00 1.00 0.25 1.00 1.00 0.24 1.00 1.00

Satd. Flow (perm) 983 1874 806 1881 1615 468 1881 1615 443 1881 1615

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 47 152 15 158 182 207 11 610 171 230 747 41

RTOR Reduction (vph) 0 3 0 0 0 173 0 0 60 0 0 17

Lane Group Flow (vph) 47 164 0 158 182 34 11 610 111 230 747 24

Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 0% 1% 0% 2% 1% 0%

Turn Type pm+pt NA pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 4 4 6 6 2 2

Actuated Green, G (s) 26.7 18.8 31.1 21.0 21.0 67.2 65.3 65.3 82.1 74.6 74.6

Effective Green, g (s) 26.7 18.8 31.1 21.0 21.0 67.2 65.3 65.3 82.1 74.6 74.6

Actuated g/C Ratio 0.21 0.15 0.24 0.16 0.16 0.52 0.51 0.51 0.64 0.58 0.58

Clearance Time (s) 5.6 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5 2.5

Lane Grp Cap (vph) 253 272 270 305 262 263 950 816 396 1086 932

v/s Ratio Prot 0.01 0.09 c0.05 c0.10 0.00 0.32 c0.05 c0.40

v/s Ratio Perm 0.03 0.09 0.02 0.02 0.07 0.32 0.01

v/c Ratio 0.19 0.60 0.59 0.60 0.13 0.04 0.64 0.14 0.58 0.69 0.03

Uniform Delay, d1 41.8 51.7 41.1 50.2 46.3 17.1 23.4 17.0 15.4 19.1 11.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 4.1 3.6 3.4 0.3 0.1 3.3 0.3 2.4 3.6 0.1

Delay (s) 42.2 55.8 44.7 53.6 46.6 17.2 26.7 17.3 17.8 22.7 11.8

Level of Service D E D D D B C B B C B

Approach Delay (s) 52.8 48.4 24.6 21.2

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 129.2 Sum of lost time (s) 23.8

Intersection Capacity Utilization 84.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

12: Alton Darby Creek Rd & Walker Rd/Sugar Farms Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 7 8 143 64 5 19 224 805 109 32 849 2

Future Volume (vph) 7 8 143 64 5 19 224 805 109 32 849 2

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.88 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1629 1787 1655 1787 1847 1787 1862

Flt Permitted 0.74 1.00 0.51 1.00 0.11 1.00 0.28 1.00

Satd. Flow (perm) 1408 1629 954 1655 214 1847 532 1862

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 7 8 149 67 5 20 233 839 114 33 884 2

RTOR Reduction (vph) 0 127 0 0 17 0 0 5 0 0 0 0

Lane Group Flow (vph) 7 30 0 67 8 0 233 948 0 33 886 0

Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 1% 1% 1% 1% 2% 0%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.9 10.9 10.9 10.9 53.7 53.7 41.0 41.0

Effective Green, g (s) 10.9 10.9 10.9 10.9 53.7 53.7 41.0 41.0

Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.73 0.73 0.56 0.56

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 208 241 141 245 363 1347 296 1037

v/s Ratio Prot 0.02 0.00 0.08 c0.51 c0.48

v/s Ratio Perm 0.00 c0.07 0.38 0.06

v/c Ratio 0.03 0.12 0.48 0.03 0.64 0.70 0.11 0.85

Uniform Delay, d1 26.8 27.2 28.7 26.8 13.3 5.5 7.7 13.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 2.5 0.1 3.9 2.9 0.6 8.3

Delay (s) 26.9 27.4 31.2 26.9 17.2 8.4 8.3 22.1

Level of Service C C C C B A A C

Approach Delay (s) 27.4 30.1 10.1 21.6

Approach LOS C C B C

Intersection Summary

HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 73.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 91.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

13: Alton Darby Creek Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 13

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 382 443 623 284 276 796

Future Volume (vph) 382 443 623 284 276 796

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1599 1881 1599 1787 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.17 1.00

Satd. Flow (perm) 1787 1599 1881 1599 312 1881

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 406 471 663 302 294 847

RTOR Reduction (vph) 0 111 0 137 0 0

Lane Group Flow (vph) 406 360 663 165 294 847

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 21.6 32.1 36.4 36.4 49.9 49.9

Effective Green, g (s) 21.6 32.1 36.4 36.4 49.9 49.9

Actuated g/C Ratio 0.27 0.40 0.45 0.45 0.62 0.62

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 475 632 844 717 382 1157

v/s Ratio Prot c0.23 0.07 0.35 c0.10 0.45

v/s Ratio Perm 0.15 0.10 c0.37

v/c Ratio 0.85 0.57 0.79 0.23 0.77 0.73

Uniform Delay, d1 28.3 19.1 19.0 13.7 12.7 10.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.2 1.2 6.8 0.7 9.0 4.1

Delay (s) 43.5 20.4 25.8 14.4 21.7 15.0

Level of Service D C C B C B

Approach Delay (s) 31.1 22.2 16.8

Approach LOS C C B

Intersection Summary

HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 81.1 Sum of lost time (s) 12.6

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

14: Roberts Rd & Frazell Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 91 476 665 61 37 109

Future Volume (vph) 91 476 665 61 37 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.90

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1805 1863 1861 1650

Flt Permitted 0.24 1.00 1.00 0.99

Satd. Flow (perm) 452 1863 1861 1650

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 96 501 700 64 39 115

RTOR Reduction (vph) 0 0 4 0 100 0

Lane Group Flow (vph) 96 501 760 0 54 0

Heavy Vehicles (%) 0% 2% 1% 0% 6% 1%

Turn Type pm+pt NA NA Prot

Protected Phases 7 4 8 6

Permitted Phases 4

Actuated Green, G (s) 37.0 32.1 35.0 8.3

Effective Green, g (s) 37.0 32.1 35.0 8.3

Actuated g/C Ratio 0.60 0.52 0.57 0.13

Clearance Time (s) 3.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 378 969 1055 221

v/s Ratio Prot c0.02 0.27 c0.41 c0.03

v/s Ratio Perm 0.13

v/c Ratio 0.25 0.52 0.72 0.25

Uniform Delay, d1 6.5 9.7 9.8 23.9

Progression Factor 1.00 1.00 0.23 1.00

Incremental Delay, d2 0.4 0.5 2.2 0.6

Delay (s) 6.9 10.2 4.5 24.5

Level of Service A B A C

Approach Delay (s) 9.7 4.5 24.5

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 61.7 Sum of lost time (s) 13.5

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 416 121 176 665 45 123

Future Volume (vph) 416 121 176 665 45 123

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.90

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1785 1787 1881 1690

Flt Permitted 1.00 0.31 1.00 0.99

Satd. Flow (perm) 1785 581 1881 1690

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 433 126 183 693 47 128

RTOR Reduction (vph) 12 0 0 0 111 0

Lane Group Flow (vph) 547 0 183 693 64 0

Heavy Vehicles (%) 3% 4% 1% 1% 0% 0%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 32.1 42.8 35.0 8.3

Effective Green, g (s) 32.1 42.8 35.0 8.3

Actuated g/C Ratio 0.52 0.69 0.57 0.13

Clearance Time (s) 5.0 3.5 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 928 555 1067 227

v/s Ratio Prot 0.31 c0.04 c0.37

v/s Ratio Perm 0.19 c0.04

v/c Ratio 0.59 0.33 0.65 0.28

Uniform Delay, d1 10.2 4.5 9.1 24.0

Progression Factor 0.23 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.4 1.4 0.7

Delay (s) 3.3 4.9 10.5 24.7

Level of Service A A B C

Approach Delay (s) 3.3 9.3 24.7

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 61.7 Sum of lost time (s) 13.5

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 173 316 138 365 612 297 288 848 316 224 737 194

Future Volume (vph) 173 316 138 365 612 297 288 848 316 224 737 194

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1558 1770 3610 1599 1787 3574 1583 1787 3574 1583

Flt Permitted 0.28 1.00 1.00 0.33 1.00 1.00 0.18 1.00 1.00 0.19 1.00 1.00

Satd. Flow (perm) 521 3539 1558 618 3610 1599 338 3574 1583 349 3574 1583

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 177 322 141 372 624 303 294 865 322 229 752 198

RTOR Reduction (vph) 0 0 93 0 0 72 0 0 79 0 0 80

Lane Group Flow (vph) 177 322 48 372 624 231 294 865 243 229 752 118

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 2% 2% 3% 2% 0% 1% 1% 1% 2% 1% 1% 1%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 31.2 18.3 37.0 45.3 26.5 41.1 60.5 41.8 62.9 52.3 37.7 50.6

Effective Green, g (s) 31.2 18.3 37.0 45.3 26.5 41.1 60.5 41.8 62.9 52.3 37.7 50.6

Actuated g/C Ratio 0.26 0.15 0.31 0.38 0.22 0.34 0.50 0.35 0.52 0.44 0.31 0.42

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 269 539 480 435 797 547 396 1244 829 327 1122 667

v/s Ratio Prot 0.07 0.09 0.02 c0.15 0.17 0.05 c0.12 c0.24 0.05 0.09 0.21 0.02

v/s Ratio Perm 0.10 0.02 c0.17 0.09 c0.26 0.10 0.22 0.06

v/c Ratio 0.66 0.60 0.10 0.86 0.78 0.42 0.74 0.70 0.29 0.70 0.67 0.18

Uniform Delay, d1 36.7 47.4 29.6 30.1 44.0 30.3 21.0 33.6 16.1 23.7 35.7 21.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.7 1.8 0.1 15.1 5.1 0.5 7.3 3.2 0.2 6.6 3.2 0.1

Delay (s) 42.4 49.2 29.7 45.1 49.1 30.9 28.3 36.9 16.2 30.3 38.9 21.8

Level of Service D D C D D C C D B C D C

Approach Delay (s) 43.0 43.7 30.7 34.4

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 37.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

17: Spindler Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 42 605 4 32 1034 151 6 4 20 144 16 68

Future Volume (vph) 42 605 4 32 1034 151 6 4 20 144 16 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1805 1879 1736 1881 1615 1643 1770 1657

Flt Permitted 0.12 1.00 0.36 1.00 1.00 0.94 0.74 1.00

Satd. Flow (perm) 224 1879 666 1881 1615 1564 1373 1657

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 44 630 4 33 1077 157 6 4 21 150 17 71

RTOR Reduction (vph) 0 0 0 0 0 50 0 18 0 0 59 0

Lane Group Flow (vph) 44 634 0 33 1077 107 0 13 0 150 29 0

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 0% 1% 0% 4% 1% 0% 0% 0% 6% 2% 0% 1%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 43.2 43.2 43.2 43.2 43.2 10.5 10.5 10.5

Effective Green, g (s) 43.2 43.2 43.2 43.2 43.2 10.5 10.5 10.5

Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.68 0.17 0.17 0.17

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 153 1284 455 1285 1103 259 228 275

v/s Ratio Prot 0.34 c0.57 0.02

v/s Ratio Perm 0.20 0.05 0.07 0.01 c0.11

v/c Ratio 0.29 0.49 0.07 0.84 0.10 0.05 0.66 0.10

Uniform Delay, d1 3.9 4.8 3.3 7.4 3.4 22.2 24.7 22.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.6 0.1 5.5 0.1 0.1 6.7 0.2

Delay (s) 6.1 5.4 3.5 12.9 3.5 22.2 31.4 22.5

Level of Service A A A B A C C C

Approach Delay (s) 5.4 11.5 22.2 28.1

Approach LOS A B C C

Intersection Summary

HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 63.2 Sum of lost time (s) 9.5

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc3 - 2031 No-Build - PM

18: Hilliard Rome Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 116 176 490 545 251 54 766 1443 464 108 1114 70

Future Volume (vph) 116 176 490 545 251 54 766 1443 464 108 1114 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 0.91 0.91 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1610 3178 2787 3155 1863 1561 3467 5136 1404 1736 5085 1615

Flt Permitted 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.14 1.00 1.00

Satd. Flow (perm) 1610 3178 2787 3155 1863 1561 3467 5136 1404 253 5085 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 122 185 516 574 264 57 806 1519 488 114 1173 74

RTOR Reduction (vph) 0 0 49 0 0 44 0 0 60 0 0 55

Lane Group Flow (vph) 99 208 467 574 264 13 806 1519 428 114 1173 19

Confl. Peds. (#/hr) 2

Heavy Vehicles (%) 2% 9% 2% 11% 2% 2% 1% 1% 15% 4% 2% 0%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 12.8 12.8 44.3 28.7 28.7 28.7 31.5 56.2 84.9 41.7 33.2 33.2

Effective Green, g (s) 12.8 12.8 44.3 28.7 28.7 28.7 31.5 56.2 84.9 41.7 33.2 33.2

Actuated g/C Ratio 0.10 0.10 0.34 0.22 0.22 0.22 0.24 0.43 0.65 0.32 0.26 0.26

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 158 312 949 696 411 344 840 2220 916 178 1298 412

v/s Ratio Prot 0.06 c0.07 0.12 c0.18 0.14 c0.23 0.30 0.10 0.04 c0.23

v/s Ratio Perm 0.05 0.01 0.20 0.16 0.01

v/c Ratio 0.63 0.67 0.49 0.82 0.64 0.04 0.96 0.68 0.47 0.64 0.90 0.05

Uniform Delay, d1 56.3 56.5 33.9 48.3 46.0 39.8 48.6 29.7 11.3 32.2 46.9 36.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.5 5.3 0.6 7.9 3.4 0.0 21.6 1.7 0.4 7.6 10.5 0.2

Delay (s) 63.8 61.8 34.5 56.1 49.4 39.8 70.2 31.5 11.6 39.8 57.3 36.7

Level of Service E E C E D D E C B D E D

Approach Delay (s) 44.9 53.1 39.1 54.7

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 45.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 1

Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 9 28 347 3 21 184

Future Volume (Veh/h) 9 28 347 3 21 184

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 13 39 482 4 29 256

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 798 484 486

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 798 484 486

tC, single (s) 6.5 6.3 4.1

tC, 2 stage (s)

tF (s) 3.6 3.4 2.2

p0 queue free % 96 93 97

cM capacity (veh/h) 332 571 1062

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 52 486 29 256

Volume Left 13 0 29 0

Volume Right 39 4 0 0

cSH 484 1700 1062 1700

Volume to Capacity 0.11 0.29 0.03 0.15

Queue Length 95th (ft) 9 0 2 0

Control Delay (s) 13.3 0.0 8.5 0.0

Lane LOS B A

Approach Delay (s) 13.3 0.0 0.9

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 28.4% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 79 378 403 146 180 220

Future Volume (vph) 79 378 403 146 180 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1553 1761 1612 1845

Flt Permitted 0.95 1.00 1.00 0.15 1.00

Satd. Flow (perm) 1770 1553 1761 249 1845

Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73

Adj. Flow (vph) 108 518 552 200 247 301

RTOR Reduction (vph) 0 434 13 0 0 0

Lane Group Flow (vph) 108 84 739 0 247 301

Heavy Vehicles (%) 2% 4% 4% 4% 12% 3%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 10.2 10.2 30.6 44.1 44.1

Effective Green, g (s) 10.2 10.2 30.6 44.1 44.1

Actuated g/C Ratio 0.16 0.16 0.49 0.70 0.70

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 287 252 858 402 1295

v/s Ratio Prot c0.06 c0.42 c0.10 0.16

v/s Ratio Perm 0.05 0.33

v/c Ratio 0.38 0.33 0.86 0.61 0.23

Uniform Delay, d1 23.5 23.3 14.2 8.8 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.8 10.8 2.8 0.4

Delay (s) 24.3 24.1 25.0 11.5 3.7

Level of Service C C C B A

Approach Delay (s) 24.1 25.0 7.3

Approach LOS C C A

Intersection Summary

HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 62.8 Sum of lost time (s) 11.5

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 347 2 1 1 1 458

Future Volume (Veh/h) 347 2 1 1 1 458

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 463 3 1 1 1 611

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 930 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 930 2

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 71 100 43

cM capacity (veh/h) 1588 212 1077

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 466 2 612

Volume Left 463 0 1

Volume Right 0 1 611

cSH 1588 1700 1070

Volume to Capacity 0.29 0.00 0.57

Queue Length 95th (ft) 31 0 94

Control Delay (s) 8.2 0.0 12.8

Lane LOS A B

Approach Delay (s) 8.2 0.0 12.8

Approach LOS B

Intersection Summary

Average Delay 10.8

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 18 87 41 1126 608 22

Future Volume (Veh/h) 18 87 41 1126 608 22

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 20 97 46 1251 676 24

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 473

pX, platoon unblocked 0.25

vC, conflicting volume 2031 688 700

vC1, stage 1 conf vol 688

vC2, stage 2 conf vol 1343

vCu, unblocked vol 3657 688 700

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 78 78 95

cM capacity (veh/h) 92 446 870

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 117 46 1251 700

Volume Left 20 46 0 0

Volume Right 97 0 0 24

cSH 538 870 1700 1700

Volume to Capacity 0.22 0.05 0.74 0.41

Queue Length 95th (ft) 21 4 0 0

Control Delay (s) 22.0 9.4 0.0 0.0

Lane LOS C A

Approach Delay (s) 22.0 0.3 0.0

Approach LOS C

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 37 147 1033 5 19 693

Future Volume (vph) 37 147 1033 5 19 693

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.89 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1642 1880 1626 1881

Flt Permitted 0.99 1.00 0.14 1.00

Satd. Flow (perm) 1642 1880 237 1881

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 42 165 1161 6 21 779

RTOR Reduction (vph) 116 0 0 0 0 0

Lane Group Flow (vph) 91 0 1167 0 21 779

Heavy Vehicles (%) 3% 2% 1% 0% 11% 1%

Turn Type Prot NA Perm NA

Protected Phases 8 2 6

Permitted Phases 6

Actuated Green, G (s) 9.9 68.6 68.6 68.6

Effective Green, g (s) 9.9 68.6 68.6 68.6

Actuated g/C Ratio 0.11 0.78 0.78 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 183 1457 183 1458

v/s Ratio Prot c0.06 c0.62 0.41

v/s Ratio Perm 0.09

v/c Ratio 0.50 0.80 0.11 0.53

Uniform Delay, d1 37.0 5.9 2.5 3.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 4.7 1.3 1.4

Delay (s) 39.1 10.6 3.7 5.2

Level of Service D B A A

Approach Delay (s) 39.1 10.6 5.2

Approach LOS D B A

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 88.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

6: Alton Darby Creek Rd & Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 165 1 132 1 912 34 22 692 1

Future Volume (vph) 1 1 1 165 1 132 1 912 34 22 692 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1792 1615 1805 1850 1805 1881

Flt Permitted 0.93 0.73 1.00 0.28 1.00 0.14 1.00

Satd. Flow (perm) 1679 1366 1615 538 1850 261 1881

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 1 1 1 188 1 150 1 1036 39 25 786 1

RTOR Reduction (vph) 0 1 0 0 0 124 0 1 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 189 26 1 1074 0 25 787 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 2% 6% 0% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 15.4 15.4 15.4 64.1 64.1 64.1 64.1

Effective Green, g (s) 15.4 15.4 15.4 64.1 64.1 64.1 64.1

Actuated g/C Ratio 0.17 0.17 0.17 0.72 0.72 0.72 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 288 235 277 385 1324 186 1347

v/s Ratio Prot c0.58 0.42

v/s Ratio Perm 0.00 c0.14 0.02 0.00 0.10

v/c Ratio 0.01 0.80 0.09 0.00 0.81 0.13 0.58

Uniform Delay, d1 30.7 35.6 31.2 3.6 8.6 4.0 6.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 17.8 0.1 0.0 5.5 1.5 1.9

Delay (s) 30.7 53.4 31.3 3.6 14.1 5.5 8.1

Level of Service C D C A B A A

Approach Delay (s) 30.7 43.6 14.1 8.0

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 16.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 89.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

7: Alton Darby Creek Rd & Alton Darby Connector/Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 1 22 53 1 53 4 857 15 23 837 7

Future Volume (vph) 30 1 22 53 1 53 4 857 15 23 837 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 0.93 1.00 1.00 1.00 1.00

Flt Protected 0.97 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1727 1696 1787 1855 1719 1879

Flt Permitted 0.74 0.85 0.23 1.00 0.21 1.00

Satd. Flow (perm) 1318 1483 424 1855 381 1879

Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Adj. Flow (vph) 34 1 25 61 1 61 5 985 17 26 962 8

RTOR Reduction (vph) 0 22 0 0 42 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 38 0 0 81 0 5 1002 0 26 970 0

Heavy Vehicles (%) 1% 0% 1% 0% 0% 4% 1% 2% 13% 5% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.2 10.2 68.1 68.1 68.1 68.1

Effective Green, g (s) 10.2 10.2 68.1 68.1 68.1 68.1

Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 152 171 327 1430 293 1449

v/s Ratio Prot c0.54 0.52

v/s Ratio Perm 0.03 c0.05 0.01 0.07

v/c Ratio 0.25 0.47 0.02 0.70 0.09 0.67

Uniform Delay, d1 35.6 36.5 2.3 5.0 2.5 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 2.0 0.1 2.9 0.6 2.5

Delay (s) 36.4 38.6 2.4 7.9 3.1 7.2

Level of Service D D A A A A

Approach Delay (s) 36.4 38.6 7.9 7.1

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 88.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 20 8 858 22 12 901

Future Volume (Veh/h) 20 8 858 22 12 901

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 24 10 1021 26 14 1073

Pedestrians 22

Lane Width (ft) 12.0

Walking Speed (ft/s) 3.5

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 332

pX, platoon unblocked 0.67

vC, conflicting volume 2157 1056 1069

vC1, stage 1 conf vol 1056

vC2, stage 2 conf vol 1101

vCu, unblocked vol 2483 1056 1069

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 87 96 98

cM capacity (veh/h) 191 270 646

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 34 1047 14 1073

Volume Left 24 0 14 0

Volume Right 10 26 0 0

cSH 209 1700 646 1700

Volume to Capacity 0.16 0.62 0.02 0.63

Queue Length 95th (ft) 14 0 2 0

Control Delay (s) 25.5 0.0 10.7 0.0

Lane LOS D B

Approach Delay (s) 25.5 0.0 0.1

Approach LOS D

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 1 16 3 1 1 4 885 22 14 901 1

Future Volume (Veh/h) 2 1 16 3 1 1 4 885 22 14 901 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 2 1 19 3 1 1 5 1029 26 16 1048 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.66 0.66 0.66 0.66 0.66 0.66

vC, conflicting volume 2121 2146 1048 2152 2133 1042 1049 1055

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2447 2485 811 2494 2465 1042 812 1055

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 85 95 92 74 95 100 99 98

cM capacity (veh/h) 13 19 250 11 19 281 537 668

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 3 2 5 1055 16 1049

Volume Left 2 3 0 5 0 16 0

Volume Right 19 0 1 0 26 0 1

cSH 78 11 36 537 1700 668 1700

Volume to Capacity 0.28 0.26 0.05 0.01 0.62 0.02 0.62

Queue Length 95th (ft) 26 17 4 1 0 2 0

Control Delay (s) 68.1 412.3 109.4 11.8 0.0 10.5 0.0

Lane LOS F F F B B

Approach Delay (s) 68.1 291.2 0.1 0.2

Approach LOS F F

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 28 1 37 18 1 26 38 862 15 6 872 53

Future Volume (vph) 28 1 37 18 1 26 38 862 15 6 872 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.92 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1606 1717 1787 1859 1805 1881 1599

Flt Permitted 0.94 1.00 0.85 0.23 1.00 0.22 1.00 1.00

Satd. Flow (perm) 1761 1606 1487 427 1859 427 1881 1599

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 33 1 43 21 1 30 44 1002 17 7 1014 62

RTOR Reduction (vph) 0 40 0 0 28 0 0 0 0 0 0 8

Lane Group Flow (vph) 33 4 0 0 24 0 44 1019 0 7 1014 54

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 2% 0% 0% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6 6

Actuated Green, G (s) 6.5 6.5 6.5 69.0 69.0 69.0 69.0 69.0

Effective Green, g (s) 6.5 6.5 6.5 69.0 69.0 69.0 69.0 69.0

Actuated g/C Ratio 0.08 0.08 0.08 0.81 0.81 0.81 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 122 113 344 1500 344 1518 1290

v/s Ratio Prot 0.00 c0.55 0.54

v/s Ratio Perm c0.02 0.02 0.10 0.02 0.03

v/c Ratio 0.25 0.03 0.21 0.13 0.68 0.02 0.67 0.04

Uniform Delay, d1 37.2 36.6 37.1 1.8 3.5 1.6 3.5 1.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 1.0 0.8 2.5 0.1 2.3 0.1

Delay (s) 38.2 36.7 38.1 2.5 6.0 1.7 5.8 1.7

Level of Service D D D A A A A A

Approach Delay (s) 37.3 38.1 5.9 5.5

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 85.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 67 294 44 104 247 186 63 581 164 232 572 134

Future Volume (vph) 67 294 44 104 247 186 63 581 164 232 572 134

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1752 1776 1615 1752 1827 1524 1752 1881 1568 1787 1881 1568

Flt Permitted 0.44 1.00 1.00 0.20 1.00 1.00 0.19 1.00 1.00 0.10 1.00 1.00

Satd. Flow (perm) 813 1776 1615 362 1827 1524 354 1881 1568 191 1881 1568

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 75 330 49 117 278 209 71 653 184 261 643 151

RTOR Reduction (vph) 0 0 39 0 0 157 0 0 73 0 0 68

Lane Group Flow (vph) 75 330 10 117 278 52 71 653 111 261 643 83

Heavy Vehicles (%) 3% 7% 0% 3% 4% 6% 3% 1% 3% 1% 1% 3%

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 35.4 27.5 27.5 44.2 31.9 31.9 59.3 51.4 51.4 70.3 56.9 56.9

Effective Green, g (s) 35.4 27.5 27.5 44.2 31.9 31.9 59.3 51.4 51.4 70.3 56.9 56.9

Actuated g/C Ratio 0.28 0.21 0.21 0.34 0.25 0.25 0.46 0.40 0.40 0.55 0.44 0.44

Clearance Time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5 2.5

Lane Grp Cap (vph) 281 380 345 257 453 378 249 752 627 271 833 694

v/s Ratio Prot 0.02 c0.19 c0.04 c0.15 0.02 0.35 c0.10 0.34

v/s Ratio Perm 0.06 0.01 0.11 0.03 0.11 0.07 c0.43 0.05

v/c Ratio 0.27 0.87 0.03 0.46 0.61 0.14 0.29 0.87 0.18 0.96 0.77 0.12

Uniform Delay, d1 35.4 48.7 39.9 31.5 42.8 37.5 22.7 35.4 24.8 34.0 30.3 21.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 18.9 0.0 1.6 2.7 0.2 0.8 13.0 0.6 44.5 6.9 0.4

Delay (s) 36.0 67.6 40.0 33.1 45.5 37.8 23.5 48.3 25.5 78.5 37.1 21.4

Level of Service D E D C D D C D C E D C

Approach Delay (s) 59.4 40.4 41.8 45.1

Approach LOS E D D D

Intersection Summary

HCM 2000 Control Delay 45.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 128.4 Sum of lost time (s) 23.8

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 2 181 101 7 30 290 709 33 10 715 1

Future Volume (vph) 9 2 181 101 7 30 290 709 33 10 715 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1586 1787 1654 1752 1851 1787 1878

Flt Permitted 0.73 1.00 0.44 1.00 0.13 1.00 0.36 1.00

Satd. Flow (perm) 1388 1586 833 1654 234 1851 679 1878

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 2 197 110 8 33 315 771 36 11 777 1

RTOR Reduction (vph) 0 160 0 0 27 0 0 2 0 0 0 0

Lane Group Flow (vph) 10 39 0 110 14 0 315 805 0 11 778 0

Heavy Vehicles (%) 0% 1% 2% 1% 1% 1% 3% 2% 1% 1% 1% 100%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.4 14.4 14.4 14.4 53.9 53.9 38.3 38.3

Effective Green, g (s) 14.4 14.4 14.4 14.4 53.9 53.9 38.3 38.3

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.70 0.70 0.50 0.50

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 258 295 155 308 410 1290 336 930

v/s Ratio Prot 0.02 0.01 c0.13 0.43 c0.41

v/s Ratio Perm 0.01 c0.13 0.41 0.02

v/c Ratio 0.04 0.13 0.71 0.05 0.77 0.62 0.03 0.84

Uniform Delay, d1 25.8 26.2 29.5 25.8 16.6 6.3 10.0 16.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 13.9 0.1 8.4 1.9 0.1 8.0

Delay (s) 25.8 26.4 43.3 25.9 25.0 8.2 10.1 24.8

Level of Service C C D C C A B C

Approach Delay (s) 26.4 38.6 12.9 24.6

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 77.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 102 276 721 200 345 676

Future Volume (vph) 102 276 721 200 345 676

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 1553 1881 1599 1787 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.14 1.00

Satd. Flow (perm) 1736 1553 1881 1599 267 1881

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 300 784 217 375 735

RTOR Reduction (vph) 0 87 0 73 0 0

Lane Group Flow (vph) 111 213 784 144 375 735

Heavy Vehicles (%) 4% 4% 1% 1% 1% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.7 24.1 39.0 39.0 56.4 56.4

Effective Green, g (s) 9.7 24.1 39.0 39.0 56.4 56.4

Actuated g/C Ratio 0.13 0.32 0.52 0.52 0.75 0.75

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 222 494 969 823 488 1401

v/s Ratio Prot c0.06 0.08 0.42 c0.15 0.39

v/s Ratio Perm 0.06 0.09 c0.43

v/c Ratio 0.50 0.43 0.81 0.18 0.77 0.52

Uniform Delay, d1 30.7 20.4 15.3 9.8 15.7 4.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.6 6.6 0.4 7.1 1.3

Delay (s) 34.4 21.0 21.8 10.2 22.9 5.4

Level of Service C C C B C A

Approach Delay (s) 24.6 19.3 11.3

Approach LOS C B B

Intersection Summary

HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 75.7 Sum of lost time (s) 12.6

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 113 768 396 38 56 94

Future Volume (vph) 113 768 396 38 56 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.92

Flt Protected 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1752 1845 1792 1482 1666

Flt Permitted 0.43 1.00 1.00 1.00 0.98

Satd. Flow (perm) 801 1845 1792 1482 1666

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 123 835 430 41 61 102

RTOR Reduction (vph) 0 0 0 18 65 0

Lane Group Flow (vph) 123 835 430 23 98 0

Heavy Vehicles (%) 3% 3% 6% 9% 0% 4%

Turn Type pm+pt NA NA Perm Prot

Protected Phases 7 4 8 6

Permitted Phases 4 8

Actuated Green, G (s) 47.3 42.4 40.6 40.6 12.3

Effective Green, g (s) 47.3 42.4 40.6 40.6 12.3

Actuated g/C Ratio 0.66 0.59 0.57 0.57 0.17

Clearance Time (s) 3.5 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 596 1097 1020 843 287

v/s Ratio Prot c0.01 c0.45 0.24 c0.06

v/s Ratio Perm 0.12 0.02

v/c Ratio 0.21 0.76 0.42 0.03 0.34

Uniform Delay, d1 4.7 10.7 8.7 6.7 25.9

Progression Factor 1.00 1.00 0.48 0.27 1.00

Incremental Delay, d2 0.2 3.2 0.3 0.0 0.7

Delay (s) 4.9 13.9 4.4 1.8 26.6

Level of Service A B A A C

Approach Delay (s) 12.7 4.2 26.6

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 71.3 Sum of lost time (s) 13.5

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 750 72 47 360 81 168

Future Volume (vph) 750 72 47 360 81 168

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1823 1671 1776 1655

Flt Permitted 1.00 0.17 1.00 0.98

Satd. Flow (perm) 1823 294 1776 1655

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 798 77 50 383 86 179

RTOR Reduction (vph) 4 0 0 0 82 0

Lane Group Flow (vph) 871 0 50 383 183 0

Heavy Vehicles (%) 3% 3% 8% 7% 4% 2%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 42.4 43.7 40.6 12.3

Effective Green, g (s) 42.4 43.7 40.6 12.3

Actuated g/C Ratio 0.59 0.61 0.57 0.17

Clearance Time (s) 5.0 3.5 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1084 240 1011 285

v/s Ratio Prot c0.48 c0.01 0.22

v/s Ratio Perm 0.12 c0.11

v/c Ratio 0.80 0.21 0.38 0.64

Uniform Delay, d1 11.2 8.7 8.4 27.5

Progression Factor 0.21 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.4 0.2 4.9

Delay (s) 5.9 9.2 8.7 32.3

Level of Service A A A C

Approach Delay (s) 5.9 8.7 32.3

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 71.3 Sum of lost time (s) 13.5

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 157 625 251 291 213 144 124 474 450 279 620 53

Future Volume (vph) 157 625 251 291 213 144 124 474 450 279 620 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1719 3574 1482 1687 3505 1553 3099 3406 1524 1752 3471 1495

Flt Permitted 0.61 1.00 1.00 0.19 1.00 1.00 0.95 1.00 1.00 0.40 1.00 1.00

Satd. Flow (perm) 1112 3574 1482 343 3505 1553 3099 3406 1524 730 3471 1495

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 162 644 259 300 220 148 128 489 464 288 639 55

RTOR Reduction (vph) 0 0 78 0 0 101 0 0 63 0 0 32

Lane Group Flow (vph) 162 644 181 300 220 47 128 489 401 288 639 23

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 5% 1% 8% 7% 3% 3% 13% 6% 6% 3% 4% 8%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov Prot NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 2 2

Actuated Green, G (s) 26.8 17.7 25.4 32.8 20.7 28.7 7.7 28.0 40.1 36.3 28.3 37.4

Effective Green, g (s) 26.8 17.7 25.4 32.8 20.7 28.7 7.7 28.0 40.1 36.3 28.3 37.4

Actuated g/C Ratio 0.30 0.20 0.28 0.36 0.23 0.32 0.09 0.31 0.45 0.40 0.31 0.42

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 392 702 418 305 806 495 265 1059 679 385 1091 621

v/s Ratio Prot 0.04 0.18 0.04 c0.13 0.06 0.01 0.04 0.14 0.08 c0.07 0.18 0.00

v/s Ratio Perm 0.08 0.09 c0.23 0.02 0.18 c0.23 0.01

v/c Ratio 0.41 0.92 0.43 0.98 0.27 0.10 0.48 0.46 0.59 0.75 0.59 0.04

Uniform Delay, d1 24.5 35.4 26.4 23.8 28.5 21.5 39.3 24.9 18.8 20.6 25.9 15.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 16.8 0.7 46.7 0.2 0.1 1.4 1.4 1.4 7.7 2.3 0.0

Delay (s) 25.2 52.2 27.1 70.5 28.7 21.6 40.6 26.4 20.2 28.4 28.2 15.6

Level of Service C D C E C C D C C C C B

Approach Delay (s) 42.0 45.9 25.4 27.6

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

17: Spindler Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 37 709 1 7 359 84 7 10 18 260 6 73

Future Volume (vph) 37 709 1 7 359 84 7 10 18 260 6 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1752 1862 1805 1845 1356 1752 1770 1475

Flt Permitted 0.46 1.00 0.15 1.00 1.00 0.96 0.73 1.00

Satd. Flow (perm) 842 1862 277 1845 1356 1692 1360 1475

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 43 824 1 8 417 98 8 12 21 302 7 85

RTOR Reduction (vph) 0 0 0 0 0 48 0 14 0 0 58 0

Lane Group Flow (vph) 43 825 0 8 417 50 0 27 0 302 34 0

Confl. Peds. (#/hr) 4 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 3% 2% 0% 0% 3% 16% 0% 0% 0% 2% 0% 9%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 27.4 27.4 27.4 27.4 27.4 17.3 17.3 17.3

Effective Green, g (s) 27.4 27.4 27.4 27.4 27.4 17.3 17.3 17.3

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.51 0.32 0.32 0.32

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 425 941 140 932 685 540 434 470

v/s Ratio Prot c0.44 0.23 0.02

v/s Ratio Perm 0.05 0.03 0.04 0.02 c0.22

v/c Ratio 0.10 0.88 0.06 0.45 0.07 0.05 0.70 0.07

Uniform Delay, d1 7.0 11.9 6.8 8.6 6.9 12.8 16.1 12.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 10.0 0.4 0.7 0.1 0.0 4.8 0.1

Delay (s) 7.2 21.9 7.2 9.3 7.0 12.8 21.0 12.9

Level of Service A C A A A B C B

Approach Delay (s) 21.1 8.8 12.8 19.1

Approach LOS C A B B

Intersection Summary

HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 54.2 Sum of lost time (s) 9.5

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - AM

18: Hilliard Rome Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 226 751 264 101 78 298 738 538 162 1184 17

Future Volume (vph) 35 226 751 264 101 78 298 738 538 162 1184 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 0.91 0.91 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1595 3323 2814 2943 1727 1417 3433 4988 1442 1736 5036 1442

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.34 1.00 1.00

Satd. Flow (perm) 1595 3323 2814 2943 1727 1417 3433 4988 1442 620 5036 1442

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 38 243 808 284 109 84 320 794 578 174 1273 18

RTOR Reduction (vph) 0 0 172 0 0 69 0 0 78 0 0 12

Lane Group Flow (vph) 34 247 636 284 109 15 320 794 500 174 1273 6

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 3% 4% 1% 19% 10% 14% 2% 4% 11% 4% 3% 12%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 13.0 13.0 32.8 21.5 21.5 21.5 19.8 51.0 72.5 52.6 41.9 41.9

Effective Green, g (s) 13.0 13.0 32.8 21.5 21.5 21.5 19.8 51.0 72.5 52.6 41.9 41.9

Actuated g/C Ratio 0.11 0.11 0.27 0.18 0.18 0.18 0.17 0.42 0.60 0.44 0.35 0.35

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 172 359 769 527 309 253 566 2119 871 371 1758 503

v/s Ratio Prot 0.02 0.07 c0.14 0.10 0.06 0.09 0.16 c0.10 0.04 c0.25

v/s Ratio Perm 0.09 0.01 0.24 0.16 0.00

v/c Ratio 0.20 0.69 0.83 0.54 0.35 0.06 0.57 0.37 0.57 0.47 0.72 0.01

Uniform Delay, d1 48.7 51.5 40.9 44.7 43.2 40.9 46.1 23.6 14.4 21.0 34.0 25.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 5.4 7.6 1.1 0.7 0.1 1.6 0.5 0.9 0.9 2.6 0.0

Delay (s) 49.3 57.0 48.5 45.8 43.9 41.0 47.7 24.1 15.3 22.0 36.6 25.6

Level of Service D E D D D D D C B C D C

Approach Delay (s) 50.5 44.5 25.6 34.8

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 36.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 5 317 450 9 32 15

Future Volume (Veh/h) 5 317 450 9 32 15

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 7 423 600 12 43 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 612 1043 606

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 612 1043 606

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 83 96

cM capacity (veh/h) 972 253 499

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 430 612 63

Volume Left 7 0 43

Volume Right 0 12 20

cSH 972 1700 300

Volume to Capacity 0.01 0.36 0.21

Queue Length 95th (ft) 1 0 19

Control Delay (s) 0.2 0.0 20.1

Lane LOS A C

Approach Delay (s) 0.2 0.0 20.1

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1 1 10 1 1 44

Future Volume (Veh/h) 1 1 10 1 1 44

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 1 11 1 1 48

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 24 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 24 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 100 96

cM capacity (veh/h) 1627 987 1086

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 2 12 49

Volume Left 0 11 1

Volume Right 1 0 48

cSH 1700 1627 1084

Volume to Capacity 0.00 0.01 0.05

Queue Length 95th (ft) 0 1 4

Control Delay (s) 0.0 6.6 8.5

Lane LOS A A

Approach Delay (s) 0.0 6.6 8.5

Approach LOS A

Intersection Summary

Average Delay 7.9

Intersection Capacity Utilization 17.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 22 340 4 31 361 52 2 1 21 43 1 15

Future Volume (vph) 22 340 4 31 361 52 2 1 21 43 1 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.86 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1787 1774 1787 1799 1787 1610 1787 1615

Flt Permitted 0.50 1.00 0.53 1.00 0.75 1.00 0.74 1.00

Satd. Flow (perm) 932 1774 1003 1799 1403 1610 1394 1615

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 25 382 4 35 406 58 2 1 24 48 1 17

RTOR Reduction (vph) 0 0 0 0 6 0 0 21 0 0 15 0

Lane Group Flow (vph) 25 386 0 35 458 0 2 4 0 48 3 0

Heavy Vehicles (%) 1% 7% 1% 1% 4% 1% 1% 1% 1% 1% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.1 23.1 23.1 23.1 5.4 5.4 5.4 5.4

Effective Green, g (s) 23.1 23.1 23.1 23.1 5.4 5.4 5.4 5.4

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.13 0.13 0.13 0.13

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 531 1011 572 1026 187 214 185 215

v/s Ratio Prot 0.22 c0.25 0.00 0.00

v/s Ratio Perm 0.03 0.03 0.00 c0.03

v/c Ratio 0.05 0.38 0.06 0.45 0.01 0.02 0.26 0.02

Uniform Delay, d1 3.8 4.8 3.9 5.0 15.2 15.2 15.8 15.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.3 0.0 0.0 0.7 0.0

Delay (s) 3.9 5.0 3.9 5.3 15.3 15.3 16.5 15.3

Level of Service A A A A B B B B

Approach Delay (s) 4.9 5.2 15.3 16.2

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 6.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 40.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 3 1 22 6 1 5 3 913 1 1 909 1

Future Volume (Veh/h) 3 1 22 6 1 5 3 913 1 1 909 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 3 1 26 7 1 6 3 1062 1 1 1057 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.22 0.22 0.22 0.22 0.22 0.22

vC, conflicting volume 2134 2128 1058 2154 2128 1062 1058 1063

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 4339 4312 1058 4428 4312 0 1058 0

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 0 91 0 0 98 100 100

cM capacity (veh/h) 0 0 274 0 0 244 662 366

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 30 14 1066 1059

Volume Left 3 7 3 1

Volume Right 26 6 1 1

cSH 0 0 662 366

Volume to Capacity Err Err 0.00 0.00

Queue Length 95th (ft) Err Err 0 0

Control Delay (s) Err Err 0.2 0.1

Lane LOS F F A A

Approach Delay (s) Err Err 0.2 0.1

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 5 10 2 938 857 1

Future Volume (Veh/h) 5 10 2 938 857 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 6 11 2 1078 985 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 473

pX, platoon unblocked 0.64

vC, conflicting volume 2068 986 986

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2388 986 986

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 75 96 100

cM capacity (veh/h) 24 302 705

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 17 1080 986

Volume Left 6 2 0

Volume Right 11 0 1

cSH 59 705 1700

Volume to Capacity 0.29 0.00 0.58

Queue Length 95th (ft) 25 0 0

Control Delay (s) 88.5 0.1 0.0

Lane LOS F A

Approach Delay (s) 88.5 0.1 0.0

Approach LOS F

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR SET SER NWL NWT

Lane Configurations

Traffic Volume (veh/h) 8 18 170 15 31 210

Future Volume (Veh/h) 8 18 170 15 31 210

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 9 20 191 17 35 236

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 506 200 208

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 506 200 208

tC, single (s) 6.5 6.2 4.1

tC, 2 stage (s)

tF (s) 3.6 3.3 2.2

p0 queue free % 98 98 97

cM capacity (veh/h) 495 847 1375

Direction, Lane # EB 1 SE 1 NW 1 NW 2

Volume Total 29 208 35 236

Volume Left 9 0 35 0

Volume Right 20 17 0 0

cSH 693 1700 1375 1700

Volume to Capacity 0.04 0.12 0.03 0.14

Queue Length 95th (ft) 3 0 2 0

Control Delay (s) 10.4 0.0 7.7 0.0

Lane LOS B A

Approach Delay (s) 10.4 0.0 1.0

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 26.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 168 157 168 161 115 160

Future Volume (vph) 168 157 168 161 115 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1599 1757 1787 1881

Flt Permitted 0.95 1.00 1.00 0.46 1.00

Satd. Flow (perm) 1805 1599 1757 865 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 175 164 175 168 120 167

RTOR Reduction (vph) 0 128 39 0 0 0

Lane Group Flow (vph) 175 36 304 0 120 167

Heavy Vehicles (%) 0% 1% 1% 1% 1% 1%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 10.3 10.3 19.8 28.2 28.2

Effective Green, g (s) 10.3 10.3 19.8 28.2 28.2

Actuated g/C Ratio 0.22 0.22 0.42 0.60 0.60

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 395 350 740 624 1128

v/s Ratio Prot c0.10 c0.17 c0.02 0.09

v/s Ratio Perm 0.02 0.09

v/c Ratio 0.44 0.10 0.41 0.19 0.15

Uniform Delay, d1 15.9 14.7 9.5 4.2 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.1 1.6 0.2 0.3

Delay (s) 16.7 14.8 11.1 4.4 4.4

Level of Service B B B A A

Approach Delay (s) 15.8 11.1 4.4

Approach LOS B B A

Intersection Summary

HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 47.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 297 1 1 1 1 357

Future Volume (Veh/h) 297 1 1 1 1 357

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 323 1 1 1 1 388

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 648 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 648 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 80 100 64

cM capacity (veh/h) 1627 351 1086

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 324 2 389

Volume Left 323 0 1

Volume Right 0 1 388

cSH 1627 1700 1080

Volume to Capacity 0.20 0.00 0.36

Queue Length 95th (ft) 18 0 41

Control Delay (s) 7.7 0.0 10.2

Lane LOS A B

Approach Delay (s) 7.7 0.0 10.2

Approach LOS B

Intersection Summary

Average Delay 9.1

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 13 53 90 885 1230 25

Future Volume (Veh/h) 13 53 90 885 1230 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 14 57 97 952 1323 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 473

pX, platoon unblocked 0.77

vC, conflicting volume 2482 1336 1350

vC1, stage 1 conf vol 1336

vC2, stage 2 conf vol 1146

vCu, unblocked vol 2770 1336 1350

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.4 2.2

p0 queue free % 91 68 81

cM capacity (veh/h) 154 178 510

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 71 97 952 1350

Volume Left 14 97 0 0

Volume Right 57 0 0 27

cSH 222 510 1700 1700

Volume to Capacity 0.32 0.19 0.56 0.79

Queue Length 95th (ft) 33 17 0 0

Control Delay (s) 33.7 13.7 0.0 0.0

Lane LOS D B

Approach Delay (s) 33.7 1.3 0.0

Approach LOS D

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 9 57 919 29 105 1181

Future Volume (vph) 9 57 919 29 105 1181

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.88 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1640 1874 1770 1881

Flt Permitted 0.99 1.00 0.24 1.00

Satd. Flow (perm) 1640 1874 443 1881

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 10 61 988 31 113 1270

RTOR Reduction (vph) 57 0 1 0 0 0

Lane Group Flow (vph) 14 0 1018 0 113 1270

Heavy Vehicles (%) 0% 2% 1% 0% 2% 1%

Turn Type Prot NA Perm NA

Protected Phases 8 2 6

Permitted Phases 6

Actuated Green, G (s) 5.7 78.7 78.7 78.7

Effective Green, g (s) 5.7 78.7 78.7 78.7

Actuated g/C Ratio 0.06 0.83 0.83 0.83

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 1562 369 1568

v/s Ratio Prot c0.01 0.54 c0.68

v/s Ratio Perm 0.26

v/c Ratio 0.14 0.65 0.31 0.81

Uniform Delay, d1 42.0 2.9 1.8 4.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.1 2.1 4.6

Delay (s) 42.7 5.0 3.9 8.7

Level of Service D A A A

Approach Delay (s) 42.7 5.0 8.3

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 94.4 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

6: Alton Darby Creek Rd & Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 66 1 45 1 900 144 82 1109 1

Future Volume (vph) 1 1 1 66 1 45 1 900 144 82 1109 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1759 1583 1805 1842 1770 1881

Flt Permitted 0.91 0.73 1.00 0.15 1.00 0.18 1.00

Satd. Flow (perm) 1651 1343 1583 285 1842 336 1881

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 1 1 1 69 1 47 1 947 152 86 1167 1

RTOR Reduction (vph) 0 1 0 0 0 42 0 5 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 70 5 1 1094 0 86 1168 0

Heavy Vehicles (%) 0% 0% 0% 3% 0% 2% 0% 1% 1% 2% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 71.5 71.5 71.5 71.5

Effective Green, g (s) 8.8 8.8 8.8 71.5 71.5 71.5 71.5

Actuated g/C Ratio 0.10 0.10 0.10 0.79 0.79 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 160 130 154 225 1458 266 1489

v/s Ratio Prot 0.59 c0.62

v/s Ratio Perm 0.00 c0.05 0.00 0.00 0.26

v/c Ratio 0.01 0.54 0.03 0.00 0.75 0.32 0.78

Uniform Delay, d1 36.8 38.8 36.9 2.0 4.8 2.6 5.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 4.2 0.1 0.0 3.6 3.2 4.2

Delay (s) 36.9 43.1 37.0 2.0 8.4 5.8 9.4

Level of Service D D D A A A A

Approach Delay (s) 36.9 40.6 8.4 9.1

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 10.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 90.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

7: Alton Darby Creek Rd & Alton Darby Connector/Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 18 1 9 15 1 39 17 989 47 56 1099 19

Future Volume (vph) 18 1 9 15 1 39 17 989 47 56 1099 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.96 0.90 1.00 0.99 1.00 1.00

Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1746 1695 1787 1869 1736 1876

Flt Permitted 0.88 0.90 0.17 1.00 0.21 1.00

Satd. Flow (perm) 1585 1541 326 1869 380 1876

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 19 1 9 16 1 41 18 1030 49 58 1145 20

RTOR Reduction (vph) 0 8 0 0 38 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 21 0 0 20 0 18 1078 0 58 1165 0

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 1% 0% 4% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 5.9 5.9 73.7 73.7 73.7 73.7

Effective Green, g (s) 5.9 5.9 73.7 73.7 73.7 73.7

Actuated g/C Ratio 0.07 0.07 0.82 0.82 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 104 101 268 1537 312 1543

v/s Ratio Prot 0.58 c0.62

v/s Ratio Perm c0.01 0.01 0.06 0.15

v/c Ratio 0.20 0.20 0.07 0.70 0.19 0.75

Uniform Delay, d1 39.6 39.6 1.5 3.3 1.7 3.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.9 0.5 2.7 1.3 3.5

Delay (s) 40.5 40.6 2.0 6.0 3.0 7.2

Level of Service D D A A A A

Approach Delay (s) 40.5 40.6 6.0 7.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 89.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 11 14 1041 17 9 1114

Future Volume (Veh/h) 11 14 1041 17 9 1114

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 12 15 1096 18 9 1173

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 332

pX, platoon unblocked 0.20

vC, conflicting volume 2296 1105 1114

vC1, stage 1 conf vol 1105

vC2, stage 2 conf vol 1191

vCu, unblocked vol 5385 1105 1114

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 93 94 99

cM capacity (veh/h) 162 259 634

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 27 1114 9 1173

Volume Left 12 0 9 0

Volume Right 15 18 0 0

cSH 204 1700 634 1700

Volume to Capacity 0.13 0.66 0.01 0.69

Queue Length 95th (ft) 11 0 1 0

Control Delay (s) 25.3 0.0 10.8 0.0

Lane LOS D B

Approach Delay (s) 25.3 0.0 0.1

Approach LOS D

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

9: Alton Darby Creek Rd & School Entrance 2 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 1 3 15 1 7 7 1050 1 1 1125 1

Future Volume (Veh/h) 2 1 3 15 1 7 7 1050 1 1 1125 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 2 1 3 16 1 7 7 1094 1 1 1172 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.23 0.23 0.23 0.23 0.23 0.23

vC, conflicting volume 2290 2284 1172 2286 2284 1094 1173 1095

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 4940 4912 74 4922 4912 1094 76 1095

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 0 99 0 0 97 98 100

cM capacity (veh/h) 0 0 227 0 0 262 351 645

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 6 16 8 7 1095 1 1173

Volume Left 2 16 0 7 0 1 0

Volume Right 3 0 7 0 1 0 1

cSH 0 0 1 351 1700 645 1700

Volume to Capacity Err Err 6.43 0.02 0.64 0.00 0.69

Queue Length 95th (ft) Err Err Err 2 0 0 0

Control Delay (s) Err Err Err 15.5 0.0 10.6 0.0

Lane LOS F F F C B

Approach Delay (s) Err Err 0.1 0.0

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

10: Alton Darby Creek Rd & Alton Pl Drive/Meadows Way 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 132 1 145 13 1 6 147 948 31 9 953 176

Future Volume (vph) 132 1 145 13 1 6 147 948 31 9 953 176

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1601 1768 1787 1873 1805 1863 1599

Flt Permitted 0.74 1.00 0.78 0.20 1.00 0.18 1.00 1.00

Satd. Flow (perm) 1399 1601 1434 369 1873 349 1863 1599

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 138 1 151 14 1 6 153 988 32 9 993 183

RTOR Reduction (vph) 0 129 0 0 5 0 0 1 0 0 0 33

Lane Group Flow (vph) 138 23 0 0 16 0 153 1019 0 9 993 150

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 1% 0% 0% 2% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6 6

Actuated Green, G (s) 13.1 13.1 13.1 66.5 66.5 66.5 66.5 66.5

Effective Green, g (s) 13.1 13.1 13.1 66.5 66.5 66.5 66.5 66.5

Actuated g/C Ratio 0.15 0.15 0.15 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 204 234 209 273 1390 259 1382 1186

v/s Ratio Prot 0.01 c0.54 0.53

v/s Ratio Perm c0.10 0.01 0.41 0.03 0.09

v/c Ratio 0.68 0.10 0.08 0.56 0.73 0.03 0.72 0.13

Uniform Delay, d1 36.2 33.1 33.0 5.1 6.5 3.1 6.4 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.6 0.2 0.2 8.1 3.5 0.3 3.2 0.2

Delay (s) 44.8 33.3 33.2 13.2 10.0 3.3 9.6 3.5

Level of Service D C C B A A A A

Approach Delay (s) 38.8 33.2 10.4 8.6

Approach LOS D C B A

Intersection Summary

HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 89.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 144 266 180 155 318 280 152 604 168 276 727 99

Future Volume (vph) 144 266 180 155 318 280 152 604 168 276 727 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1805 1900 1615 1787 1881 1615 1805 1881 1615 1770 1881 1615

Flt Permitted 0.21 1.00 1.00 0.32 1.00 1.00 0.12 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 392 1900 1615 596 1881 1615 228 1881 1615 274 1881 1615

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 147 271 184 158 324 286 155 616 171 282 742 101

RTOR Reduction (vph) 0 0 135 0 0 223 0 0 99 0 0 55

Lane Group Flow (vph) 147 271 49 158 324 63 155 616 72 282 742 46

Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 0% 1% 0% 2% 1% 0%

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 35.6 25.6 25.6 35.6 25.6 25.6 62.9 52.9 52.9 74.5 58.9 58.9

Effective Green, g (s) 35.6 25.6 25.6 35.6 25.6 25.6 62.9 52.9 52.9 74.5 58.9 58.9

Actuated g/C Ratio 0.28 0.20 0.20 0.28 0.20 0.20 0.49 0.41 0.41 0.58 0.46 0.46

Clearance Time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5 2.5

Lane Grp Cap (vph) 218 379 322 258 375 322 234 775 665 345 863 741

v/s Ratio Prot c0.05 0.14 0.05 c0.17 0.05 0.33 c0.10 c0.39

v/s Ratio Perm 0.13 0.03 0.12 0.04 0.27 0.04 0.37 0.03

v/c Ratio 0.67 0.72 0.15 0.61 0.86 0.19 0.66 0.79 0.11 0.82 0.86 0.06

Uniform Delay, d1 37.6 47.9 42.4 37.4 49.7 42.8 24.8 33.0 23.2 23.1 31.0 19.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.4 6.6 0.3 4.6 18.7 0.4 7.3 8.3 0.3 14.4 10.9 0.2

Delay (s) 46.1 54.5 42.7 42.0 68.3 43.1 32.1 41.2 23.5 37.5 41.9 19.5

Level of Service D D D D E D C D C D D B

Approach Delay (s) 48.8 53.5 36.5 38.8

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 43.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 128.3 Sum of lost time (s) 23.8

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 8 143 64 5 19 224 951 109 32 1008 3

Future Volume (vph) 8 8 143 64 5 19 224 951 109 32 1008 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.88 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1630 1805 1672 1787 1854 1805 1880

Flt Permitted 0.74 1.00 0.46 1.00 0.08 1.00 0.19 1.00

Satd. Flow (perm) 1408 1630 881 1672 141 1854 365 1880

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 8 8 149 67 5 20 233 991 114 33 1050 3

RTOR Reduction (vph) 0 129 0 0 17 0 0 4 0 0 0 0

Lane Group Flow (vph) 8 28 0 67 8 0 233 1101 0 33 1053 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 1% 0%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.1 11.1 11.1 11.1 61.9 61.9 50.3 50.3

Effective Green, g (s) 11.1 11.1 11.1 11.1 61.9 61.9 50.3 50.3

Actuated g/C Ratio 0.14 0.14 0.14 0.14 0.75 0.75 0.61 0.61

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 190 220 119 226 279 1399 223 1153

v/s Ratio Prot 0.02 0.00 c0.09 0.59 c0.56

v/s Ratio Perm 0.01 c0.08 0.54 0.09

v/c Ratio 0.04 0.13 0.56 0.03 0.84 0.79 0.15 0.91

Uniform Delay, d1 30.8 31.2 33.2 30.8 24.3 6.1 6.7 13.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 6.0 0.1 19.0 4.0 1.1 12.3

Delay (s) 30.9 31.5 39.2 30.9 43.2 10.1 7.8 26.2

Level of Service C C D C D B A C

Approach Delay (s) 31.4 36.9 15.8 25.7

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 82.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 100.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 382 527 685 284 339 892

Future Volume (vph) 382 527 685 284 339 892

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1599 1881 1599 1787 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.10 1.00

Satd. Flow (perm) 1787 1599 1881 1599 184 1881

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 406 561 729 302 361 949

RTOR Reduction (vph) 0 70 0 117 0 0

Lane Group Flow (vph) 406 491 729 185 361 949

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 21.8 37.0 38.0 38.0 56.2 56.2

Effective Green, g (s) 21.8 37.0 38.0 38.0 56.2 56.2

Actuated g/C Ratio 0.25 0.42 0.43 0.43 0.64 0.64

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 444 675 815 693 396 1206

v/s Ratio Prot c0.23 0.13 0.39 c0.16 0.50

v/s Ratio Perm 0.18 0.12 c0.43

v/c Ratio 0.91 0.73 0.89 0.27 0.91 0.79

Uniform Delay, d1 32.0 21.1 22.9 15.9 25.1 11.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.2 3.9 14.4 0.9 24.7 4.9

Delay (s) 56.2 25.0 37.3 16.8 49.9 16.2

Level of Service E C D B D B

Approach Delay (s) 38.1 31.3 25.5

Approach LOS D C C

Intersection Summary

HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 87.6 Sum of lost time (s) 12.6

Intersection Capacity Utilization 87.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 105 630 867 61 37 124

Future Volume (vph) 105 630 867 61 37 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.90

Flt Protected 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1805 1881 1881 1615 1648

Flt Permitted 0.14 1.00 1.00 1.00 0.99

Satd. Flow (perm) 260 1881 1881 1615 1648

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 111 663 913 64 39 131

RTOR Reduction (vph) 0 0 0 26 107 0

Lane Group Flow (vph) 111 663 913 38 63 0

Heavy Vehicles (%) 0% 1% 1% 0% 6% 1%

Turn Type pm+pt NA NA Perm Prot

Protected Phases 7 4 8 6

Permitted Phases 4 8

Actuated Green, G (s) 49.8 45.2 47.9 47.9 14.9

Effective Green, g (s) 49.8 45.2 47.9 47.9 14.9

Actuated g/C Ratio 0.62 0.56 0.59 0.59 0.18

Clearance Time (s) 3.5 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 247 1050 1113 956 303

v/s Ratio Prot c0.03 0.35 c0.49 c0.04

v/s Ratio Perm 0.25 0.02

v/c Ratio 0.45 0.63 0.82 0.04 0.21

Uniform Delay, d1 11.6 12.2 13.1 6.9 28.0

Progression Factor 1.00 1.00 0.17 0.01 1.00

Incremental Delay, d2 1.3 1.2 3.8 0.0 0.3

Delay (s) 12.9 13.4 6.1 0.1 28.3

Level of Service B B A A C

Approach Delay (s) 13.3 5.7 28.3

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.9 Sum of lost time (s) 13.5

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 546 145 176 859 53 123

Future Volume (vph) 546 145 176 859 53 123

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1806 1787 1881 1695

Flt Permitted 1.00 0.22 1.00 0.99

Satd. Flow (perm) 1806 406 1881 1695

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 569 151 183 895 55 128

RTOR Reduction (vph) 12 0 0 0 91 0

Lane Group Flow (vph) 708 0 183 895 92 0

Heavy Vehicles (%) 2% 3% 1% 1% 0% 0%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 45.2 55.2 47.9 14.9

Effective Green, g (s) 45.2 55.2 47.9 14.9

Actuated g/C Ratio 0.56 0.68 0.59 0.18

Clearance Time (s) 5.0 3.5 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1009 401 1113 312

v/s Ratio Prot 0.39 c0.04 c0.48

v/s Ratio Perm 0.27 c0.05

v/c Ratio 0.70 0.46 0.80 0.30

Uniform Delay, d1 13.0 8.3 12.8 28.5

Progression Factor 0.19 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.8 4.3 2.4

Delay (s) 4.4 9.2 17.2 30.9

Level of Service A A B C

Approach Delay (s) 4.4 15.8 30.9

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.9 Sum of lost time (s) 13.5

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 199 364 194 365 702 297 363 848 316 224 737 223

Future Volume (vph) 199 364 194 365 702 297 363 848 316 224 737 223

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1571 1770 3610 1599 3467 3574 1583 1787 3574 1583

Flt Permitted 0.18 1.00 1.00 0.34 1.00 1.00 0.95 1.00 1.00 0.17 1.00 1.00

Satd. Flow (perm) 334 3539 1571 629 3610 1599 3467 3574 1583 327 3574 1583

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 203 371 198 372 716 303 370 865 322 229 752 228

RTOR Reduction (vph) 0 0 53 0 0 85 0 0 74 0 0 79

Lane Group Flow (vph) 203 371 145 372 716 218 370 865 248 229 752 149

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 2% 2% 2% 2% 0% 1% 1% 1% 2% 1% 1% 1%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov Prot NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 2 2

Actuated Green, G (s) 36.4 23.2 40.9 47.0 28.5 42.3 17.7 40.3 58.8 50.2 36.4 49.6

Effective Green, g (s) 36.4 23.2 40.9 47.0 28.5 42.3 17.7 40.3 58.8 50.2 36.4 49.6

Actuated g/C Ratio 0.30 0.19 0.34 0.39 0.24 0.35 0.15 0.34 0.49 0.42 0.30 0.41

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 259 684 535 422 857 563 511 1200 775 304 1084 654

v/s Ratio Prot 0.09 0.10 0.04 c0.14 0.20 0.04 c0.11 c0.24 0.05 0.09 0.21 0.03

v/s Ratio Perm 0.15 0.05 c0.21 0.09 0.11 0.23 0.07

v/c Ratio 0.78 0.54 0.27 0.88 0.84 0.39 0.72 0.72 0.32 0.75 0.69 0.23

Uniform Delay, d1 33.8 43.6 28.7 29.3 43.5 29.1 48.8 34.9 18.5 25.2 36.9 22.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.3 0.9 0.3 18.9 7.1 0.4 5.0 3.8 0.2 10.1 3.7 0.2

Delay (s) 48.1 44.5 29.0 48.3 50.6 29.6 53.9 38.7 18.7 35.3 40.5 23.0

Level of Service D D C D D C D D B D D C

Approach Delay (s) 41.5 45.4 38.2 36.2

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 40.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 42 663 9 32 1118 151 6 4 20 144 16 68

Future Volume (vph) 42 663 9 32 1118 151 6 4 20 144 16 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1805 1877 1736 1881 1615 1643 1770 1657

Flt Permitted 0.09 1.00 0.33 1.00 1.00 0.94 0.74 1.00

Satd. Flow (perm) 176 1877 595 1881 1615 1564 1373 1657

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 44 691 9 33 1165 157 6 4 21 150 17 71

RTOR Reduction (vph) 0 0 0 0 0 49 0 18 0 0 50 0

Lane Group Flow (vph) 44 700 0 33 1165 108 0 13 0 150 38 0

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 0% 1% 0% 4% 1% 0% 0% 0% 6% 2% 0% 1%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 43.2 43.2 43.2 43.2 43.2 10.5 10.5 10.5

Effective Green, g (s) 43.2 43.2 43.2 43.2 43.2 10.5 10.5 10.5

Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.68 0.17 0.17 0.17

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 1283 406 1285 1103 259 228 275

v/s Ratio Prot 0.37 c0.62 0.02

v/s Ratio Perm 0.25 0.06 0.07 0.01 c0.11

v/c Ratio 0.37 0.55 0.08 0.91 0.10 0.05 0.66 0.14

Uniform Delay, d1 4.2 5.0 3.4 8.3 3.4 22.2 24.7 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.8 0.2 9.9 0.1 0.1 6.7 0.2

Delay (s) 8.2 5.9 3.5 18.2 3.5 22.2 31.4 22.7

Level of Service A A A B A C C C

Approach Delay (s) 6.0 16.2 22.2 28.2

Approach LOS A B C C

Intersection Summary

HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 63.2 Sum of lost time (s) 9.5

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 116 189 534 545 272 62 830 1469 464 114 1133 70

Future Volume (vph) 116 189 534 545 272 62 830 1469 464 114 1133 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 0.91 0.91 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1610 3176 2787 3155 1881 1561 3467 5136 1404 1736 5085 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.13 1.00 1.00

Satd. Flow (perm) 1610 3176 2787 3155 1881 1561 3467 5136 1404 239 5085 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 122 199 562 574 286 65 874 1546 488 120 1193 74

RTOR Reduction (vph) 0 0 48 0 0 51 0 0 58 0 0 56

Lane Group Flow (vph) 104 217 514 574 286 15 874 1546 430 120 1193 18

Confl. Peds. (#/hr) 2

Heavy Vehicles (%) 2% 9% 2% 11% 1% 2% 1% 1% 15% 4% 2% 0%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 12.9 12.9 45.9 29.0 29.0 29.0 33.0 55.1 84.1 40.5 31.3 31.3

Effective Green, g (s) 12.9 12.9 45.9 29.0 29.0 29.0 33.0 55.1 84.1 40.5 31.3 31.3

Actuated g/C Ratio 0.10 0.10 0.35 0.22 0.22 0.22 0.25 0.42 0.65 0.31 0.24 0.24

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 159 315 984 703 419 348 880 2176 908 180 1224 388

v/s Ratio Prot 0.06 c0.07 0.13 c0.18 0.15 c0.25 0.30 0.11 0.05 c0.23

v/s Ratio Perm 0.05 0.01 0.20 0.16 0.01

v/c Ratio 0.65 0.69 0.52 0.82 0.68 0.04 0.99 0.71 0.47 0.67 0.97 0.05

Uniform Delay, d1 56.4 56.6 33.4 48.0 46.3 39.6 48.4 30.9 11.7 33.3 49.0 37.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.3 6.2 0.7 7.3 4.5 0.0 28.5 2.0 0.4 9.0 20.3 0.2

Delay (s) 65.7 62.8 34.0 55.3 50.8 39.7 76.9 32.9 12.1 42.2 69.3 38.1

Level of Service E E C E D D E C B D E D

Approach Delay (s) 44.8 52.8 42.6 65.3

Approach LOS D D D E

Intersection Summary

HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 87.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 5 270 307 50 28 2

Future Volume (Veh/h) 5 270 307 50 28 2

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 293 334 54 30 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 388 664 361

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 388 664 361

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 93 100

cM capacity (veh/h) 1176 425 686

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 298 388 32

Volume Left 5 0 30

Volume Right 0 54 2

cSH 1176 1700 436

Volume to Capacity 0.00 0.23 0.07

Queue Length 95th (ft) 0 0 6

Control Delay (s) 0.2 0.0 13.9

Lane LOS A B

Approach Delay (s) 0.2 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 29.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1 1 46 1 1 28

Future Volume (Veh/h) 1 1 46 1 1 28

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 1 50 1 1 30

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 102 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 102 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 100 97

cM capacity (veh/h) 1627 871 1086

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 2 51 31

Volume Left 0 50 1

Volume Right 1 0 30

cSH 1700 1627 1077

Volume to Capacity 0.00 0.03 0.03

Queue Length 95th (ft) 0 2 2

Control Delay (s) 0.0 7.1 8.4

Lane LOS A A

Approach Delay (s) 0.0 7.1 8.4

Approach LOS A

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 19.3% ICU Level of Service A

Analysis Period (min) 15
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American Structurepoint, Inc. Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 28 224 19 109 254 206 32 10 109 258 10 37

Future Volume (vph) 28 224 19 109 254 206 32 10 109 258 10 37

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.86 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1787 1859 1787 1755 1787 1623 1787 1660

Flt Permitted 0.35 1.00 0.60 1.00 0.72 1.00 0.67 1.00

Satd. Flow (perm) 653 1859 1122 1755 1362 1623 1269 1660

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 30 243 21 118 276 224 35 11 118 280 11 40

RTOR Reduction (vph) 0 5 0 0 45 0 0 76 0 0 26 0

Lane Group Flow (vph) 30 259 0 118 455 0 35 53 0 280 25 0

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.2 18.2 18.2 18.2 16.7 16.7 16.7 16.7

Effective Green, g (s) 18.2 18.2 18.2 18.2 16.7 16.7 16.7 16.7

Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.36 0.36 0.36 0.36

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 253 721 435 681 484 577 451 591

v/s Ratio Prot 0.14 c0.26 0.03 0.02

v/s Ratio Perm 0.05 0.11 0.03 c0.22

v/c Ratio 0.12 0.36 0.27 0.67 0.07 0.09 0.62 0.04

Uniform Delay, d1 9.2 10.2 9.8 11.9 10.0 10.1 12.5 9.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.3 2.5 0.1 0.1 2.7 0.0

Delay (s) 9.4 10.5 10.2 14.4 10.0 10.1 15.1 9.9

Level of Service A B B B B B B A

Approach Delay (s) 10.4 13.6 10.1 14.3

Approach LOS B B B B

Intersection Summary

HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 46.9 Sum of lost time (s) 12.0

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

22: Alton Darby Creek Rd & Sherry Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 2 5 5 2 5 13 1070 3 1 1133 1

Future Volume (Veh/h) 2 2 5 5 2 5 13 1070 3 1 1133 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 5 2 5 14 1163 3 1 1232 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.51 0.51 0.51 0.51 0.51 0.51

vC, conflicting volume 2433 2428 1232 2433 2428 1164 1233 1166

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3344 3335 1232 3344 3333 837 1233 840

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 51 98 0 51 97 98 100

cM capacity (veh/h) 1 4 217 1 4 187 569 407

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 12 1180 1234

Volume Left 2 5 14 1

Volume Right 5 5 3 1

cSH 5 3 569 407

Volume to Capacity 1.94 4.04 0.02 0.00

Queue Length 95th (ft) 53 Err 2 0

Control Delay (s) 1839.0 Err 1.0 0.1

Lane LOS F F A A

Approach Delay (s) 1839.0 Err 1.0 0.1

Approach LOS F F

Intersection Summary

Average Delay 56.6

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4A - 2031 Full-Build Network A - PM

23: Alton Darby Creek Rd & Residential Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 23

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 4 3 7 1039 1171 3

Future Volume (Veh/h) 4 3 7 1039 1171 3

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 3 8 1129 1273 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 473

pX, platoon unblocked 0.20

vC, conflicting volume 2420 1274 1276

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6102 1274 1276

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 99 99

cM capacity (veh/h) 0 205 548

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 7 1137 1276

Volume Left 4 8 0

Volume Right 3 0 3

cSH 0 548 1700

Volume to Capacity 173.88 0.01 0.75

Queue Length 95th (ft) Err 1 0

Control Delay (s) Err 0.6 0.0

Lane LOS F A

Approach Delay (s) Err 0.6 0.0

Approach LOS F

Intersection Summary

Average Delay 29.2

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (veh/h) 9 1 28 8 1 7 10 337 3 21 176 1

Future Volume (Veh/h) 9 1 28 8 1 7 10 337 3 21 176 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72

Hourly flow rate (vph) 13 1 39 11 1 10 14 468 4 29 244 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 811 801 470 840 802 244 245 472

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 811 801 470 840 802 244 245 472

tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.0 3.4 3.5 4.0 3.3 2.2 2.2

p0 queue free % 95 100 93 96 100 99 99 97

cM capacity (veh/h) 274 308 581 260 307 799 1333 1074

Direction, Lane # EB 1 WB 1 SE 1 NW 1

Volume Total 53 22 486 274

Volume Left 13 11 14 29

Volume Right 39 10 4 1

cSH 450 378 1333 1074

Volume to Capacity 0.12 0.06 0.01 0.03

Queue Length 95th (ft) 10 5 1 2

Control Delay (s) 14.1 15.1 0.3 1.1

Lane LOS B C A A

Approach Delay (s) 14.1 15.1 0.3 1.1

Approach LOS B C

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 29.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

2: Walker Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 79 362 403 146 167 220

Future Volume (vph) 79 362 403 146 167 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1538 1761 1597 1845

Flt Permitted 0.95 1.00 1.00 0.15 1.00

Satd. Flow (perm) 1770 1538 1761 257 1845

Peak-hour factor, PHF 0.73 0.73 0.73 0.73 0.73 0.73

Adj. Flow (vph) 108 496 552 200 229 301

RTOR Reduction (vph) 0 415 13 0 0 0

Lane Group Flow (vph) 108 81 739 0 229 301

Heavy Vehicles (%) 2% 5% 4% 4% 13% 3%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 10.1 10.1 30.6 43.5 43.5

Effective Green, g (s) 10.1 10.1 30.6 43.5 43.5

Actuated g/C Ratio 0.16 0.16 0.49 0.70 0.70

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 287 250 867 393 1292

v/s Ratio Prot c0.06 c0.42 c0.09 0.16

v/s Ratio Perm 0.05 0.32

v/c Ratio 0.38 0.32 0.85 0.58 0.23

Uniform Delay, d1 23.2 23.0 13.8 8.3 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.8 10.0 2.2 0.4

Delay (s) 24.0 23.7 23.8 10.5 3.7

Level of Service C C C B A

Approach Delay (s) 23.8 23.8 6.7

Approach LOS C C A

Intersection Summary

HCM 2000 Control Delay 19.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 62.1 Sum of lost time (s) 11.5

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

3: Roberts Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 3

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 337 2 1 1 1 448

Future Volume (Veh/h) 337 2 1 1 1 448

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 449 3 1 1 1 597

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 902 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 902 2

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 72 100 44

cM capacity (veh/h) 1588 223 1074

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 452 2 598

Volume Left 449 0 1

Volume Right 0 1 597

cSH 1588 1700 1067

Volume to Capacity 0.28 0.00 0.56

Queue Length 95th (ft) 29 0 90

Control Delay (s) 8.1 0.0 12.6

Lane LOS A B

Approach Delay (s) 8.1 0.0 12.6

Approach LOS B

Intersection Summary

Average Delay 10.6

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 23 87 41 1116 606 24

Future Volume (Veh/h) 23 87 41 1116 606 24

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 26 97 46 1240 673 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 473

pX, platoon unblocked 0.25

vC, conflicting volume 2018 686 700

vC1, stage 1 conf vol 686

vC2, stage 2 conf vol 1332

vCu, unblocked vol 3611 686 700

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.3

p0 queue free % 73 78 95

cM capacity (veh/h) 96 447 870

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 123 46 1240 700

Volume Left 26 46 0 0

Volume Right 97 0 0 27

cSH 456 870 1700 1700

Volume to Capacity 0.27 0.05 0.73 0.41

Queue Length 95th (ft) 27 4 0 0

Control Delay (s) 23.8 9.4 0.0 0.0

Lane LOS C A

Approach Delay (s) 23.8 0.3 0.0

Approach LOS C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 37 147 1023 5 19 691

Future Volume (vph) 37 147 1023 5 19 691

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.89 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1642 1880 1626 1881

Flt Permitted 0.99 1.00 0.14 1.00

Satd. Flow (perm) 1642 1880 248 1881

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 42 165 1149 6 21 776

RTOR Reduction (vph) 119 0 0 0 0 0

Lane Group Flow (vph) 88 0 1155 0 21 776

Heavy Vehicles (%) 3% 2% 1% 0% 11% 1%

Turn Type Prot NA Perm NA

Protected Phases 8 2 6

Permitted Phases 6

Actuated Green, G (s) 9.8 68.6 68.6 68.6

Effective Green, g (s) 9.8 68.6 68.6 68.6

Actuated g/C Ratio 0.11 0.78 0.78 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 182 1458 192 1459

v/s Ratio Prot c0.05 c0.61 0.41

v/s Ratio Perm 0.08

v/c Ratio 0.48 0.79 0.11 0.53

Uniform Delay, d1 36.9 5.8 2.4 3.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 4.5 1.1 1.4

Delay (s) 38.9 10.2 3.6 5.2

Level of Service D B A A

Approach Delay (s) 38.9 10.2 5.1

Approach LOS D B A

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 88.4 Sum of lost time (s) 10.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

6: Alton Darby Creek Rd & Private Dr/Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 165 1 132 1 902 34 22 690 1

Future Volume (vph) 1 1 1 165 1 132 1 902 34 22 690 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1792 1615 1805 1850 1805 1881

Flt Permitted 0.93 0.73 1.00 0.28 1.00 0.14 1.00

Satd. Flow (perm) 1679 1366 1615 540 1850 272 1881

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Adj. Flow (vph) 1 1 1 188 1 150 1 1025 39 25 784 1

RTOR Reduction (vph) 0 1 0 0 0 124 0 1 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 189 26 1 1063 0 25 785 0

Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 0% 2% 6% 0% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 15.4 15.4 15.4 64.1 64.1 64.1 64.1

Effective Green, g (s) 15.4 15.4 15.4 64.1 64.1 64.1 64.1

Actuated g/C Ratio 0.17 0.17 0.17 0.72 0.72 0.72 0.72

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 288 235 277 386 1324 194 1347

v/s Ratio Prot c0.57 0.42

v/s Ratio Perm 0.00 c0.14 0.02 0.00 0.09

v/c Ratio 0.01 0.80 0.09 0.00 0.80 0.13 0.58

Uniform Delay, d1 30.7 35.6 31.2 3.6 8.5 4.0 6.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 17.8 0.1 0.0 5.2 1.4 1.8

Delay (s) 30.7 53.4 31.3 3.6 13.7 5.3 8.0

Level of Service C D C A B A A

Approach Delay (s) 30.7 43.6 13.7 8.0

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 89.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

7: Alton Darby Creek Rd & Alton Darby Connector/Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 23 1 25 53 1 53 5 854 15 23 834 6

Future Volume (vph) 23 1 25 53 1 53 5 854 15 23 834 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 0.93 1.00 1.00 1.00 1.00

Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1710 1696 1787 1855 1719 1879

Flt Permitted 0.79 0.85 0.23 1.00 0.21 1.00

Satd. Flow (perm) 1389 1477 426 1855 383 1879

Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Adj. Flow (vph) 26 1 29 61 1 61 6 982 17 26 959 7

RTOR Reduction (vph) 0 26 0 0 42 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 30 0 0 81 0 6 999 0 26 966 0

Heavy Vehicles (%) 1% 0% 1% 0% 0% 4% 1% 2% 13% 5% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.3 10.3 68.2 68.2 68.2 68.2

Effective Green, g (s) 10.3 10.3 68.2 68.2 68.2 68.2

Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 161 171 328 1429 295 1447

v/s Ratio Prot c0.54 0.51

v/s Ratio Perm 0.02 c0.05 0.01 0.07

v/c Ratio 0.19 0.47 0.02 0.70 0.09 0.67

Uniform Delay, d1 35.3 36.6 2.4 5.0 2.5 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.0 0.1 2.9 0.6 2.5

Delay (s) 35.9 38.6 2.5 7.9 3.1 7.2

Level of Service D D A A A A

Approach Delay (s) 35.9 38.6 7.9 7.1

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 88.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 62.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 20 8 856 22 12 902

Future Volume (Veh/h) 20 8 856 22 12 902

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Hourly flow rate (vph) 24 10 1019 26 14 1074

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 332

pX, platoon unblocked 0.67

vC, conflicting volume 2134 1032 1045

vC1, stage 1 conf vol 1032

vC2, stage 2 conf vol 1102

vCu, unblocked vol 2443 1032 1045

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 88 96 98

cM capacity (veh/h) 195 285 673

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 34 1045 14 1074

Volume Left 24 0 14 0

Volume Right 10 26 0 0

cSH 215 1700 673 1700

Volume to Capacity 0.16 0.61 0.02 0.63

Queue Length 95th (ft) 14 0 2 0

Control Delay (s) 24.8 0.0 10.5 0.0

Lane LOS C B

Approach Delay (s) 24.8 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 1 16 3 1 1 4 883 22 14 901 1

Future Volume (Veh/h) 2 1 16 3 1 1 4 883 22 14 901 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 2 1 19 3 1 1 5 1027 26 16 1048 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.66 0.66 0.66 0.66 0.66 0.66

vC, conflicting volume 2119 2144 1048 2150 2131 1040 1049 1053

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2437 2475 816 2484 2456 1040 817 1053

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 85 95 92 74 95 100 99 98

cM capacity (veh/h) 13 19 250 12 20 282 538 669

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 3 2 5 1053 16 1049

Volume Left 2 3 0 5 0 16 0

Volume Right 19 0 1 0 26 0 1

cSH 80 12 37 538 1700 669 1700

Volume to Capacity 0.28 0.26 0.05 0.01 0.62 0.02 0.62

Queue Length 95th (ft) 25 16 4 1 0 2 0

Control Delay (s) 66.7 400.4 107.2 11.7 0.0 10.5 0.0

Lane LOS F F F B B

Approach Delay (s) 66.7 283.1 0.1 0.2

Approach LOS F F

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 29 1 37 18 1 26 38 859 15 6 870 56

Future Volume (vph) 29 1 37 18 1 26 38 859 15 6 870 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.92 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1606 1717 1787 1859 1805 1881 1599

Flt Permitted 0.94 1.00 0.85 0.23 1.00 0.23 1.00 1.00

Satd. Flow (perm) 1761 1606 1487 429 1859 430 1881 1599

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 34 1 43 21 1 30 44 999 17 7 1012 65

RTOR Reduction (vph) 0 40 0 0 28 0 0 0 0 0 0 8

Lane Group Flow (vph) 34 4 0 0 24 0 44 1016 0 7 1012 57

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 2% 0% 0% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6 6

Actuated Green, G (s) 6.5 6.5 6.5 69.0 69.0 69.0 69.0 69.0

Effective Green, g (s) 6.5 6.5 6.5 69.0 69.0 69.0 69.0 69.0

Actuated g/C Ratio 0.08 0.08 0.08 0.81 0.81 0.81 0.81 0.81

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 122 113 346 1500 347 1518 1290

v/s Ratio Prot 0.00 c0.55 0.54

v/s Ratio Perm c0.02 0.02 0.10 0.02 0.04

v/c Ratio 0.26 0.03 0.21 0.13 0.68 0.02 0.67 0.04

Uniform Delay, d1 37.2 36.6 37.1 1.8 3.5 1.6 3.4 1.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 1.0 0.8 2.5 0.1 2.3 0.1

Delay (s) 38.2 36.7 38.1 2.5 6.0 1.7 5.8 1.7

Level of Service D D D A A A A A

Approach Delay (s) 37.4 38.1 5.8 5.5

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 85.5 Sum of lost time (s) 10.0

Intersection Capacity Utilization 63.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 64 294 44 104 247 186 63 581 164 232 572 131

Future Volume (vph) 64 294 44 104 247 186 63 581 164 232 572 131

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1752 1776 1615 1752 1827 1524 1752 1881 1568 1787 1881 1568

Flt Permitted 0.44 1.00 1.00 0.20 1.00 1.00 0.19 1.00 1.00 0.10 1.00 1.00

Satd. Flow (perm) 813 1776 1615 362 1827 1524 354 1881 1568 191 1881 1568

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 72 330 49 117 278 209 71 653 184 261 643 147

RTOR Reduction (vph) 0 0 39 0 0 157 0 0 73 0 0 68

Lane Group Flow (vph) 72 330 10 117 278 52 71 653 111 261 643 79

Heavy Vehicles (%) 3% 7% 0% 3% 4% 6% 3% 1% 3% 1% 1% 3%

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 35.4 27.5 27.5 44.2 31.9 31.9 59.3 51.4 51.4 70.3 56.9 56.9

Effective Green, g (s) 35.4 27.5 27.5 44.2 31.9 31.9 59.3 51.4 51.4 70.3 56.9 56.9

Actuated g/C Ratio 0.28 0.21 0.21 0.34 0.25 0.25 0.46 0.40 0.40 0.55 0.44 0.44

Clearance Time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5 2.5

Lane Grp Cap (vph) 281 380 345 257 453 378 249 752 627 271 833 694

v/s Ratio Prot 0.02 c0.19 c0.04 c0.15 0.02 0.35 c0.10 0.34

v/s Ratio Perm 0.05 0.01 0.11 0.03 0.11 0.07 c0.43 0.05

v/c Ratio 0.26 0.87 0.03 0.46 0.61 0.14 0.29 0.87 0.18 0.96 0.77 0.11

Uniform Delay, d1 35.3 48.7 39.9 31.5 42.8 37.5 22.7 35.4 24.8 34.0 30.3 21.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 18.9 0.0 1.6 2.7 0.2 0.8 13.0 0.6 44.5 6.9 0.3

Delay (s) 35.9 67.6 40.0 33.1 45.5 37.8 23.5 48.3 25.5 78.5 37.1 21.3

Level of Service D E D C D D C D C E D C

Approach Delay (s) 59.6 40.4 41.8 45.2

Approach LOS E D D D

Intersection Summary

HCM 2000 Control Delay 45.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 128.4 Sum of lost time (s) 23.8

Intersection Capacity Utilization 87.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 9 2 181 101 7 30 290 709 33 10 715 1

Future Volume (vph) 9 2 181 101 7 30 290 709 33 10 715 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.88 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1586 1787 1654 1752 1851 1787 1878

Flt Permitted 0.73 1.00 0.44 1.00 0.13 1.00 0.36 1.00

Satd. Flow (perm) 1388 1586 833 1654 234 1851 679 1878

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 10 2 197 110 8 33 315 771 36 11 777 1

RTOR Reduction (vph) 0 160 0 0 27 0 0 2 0 0 0 0

Lane Group Flow (vph) 10 39 0 110 14 0 315 805 0 11 778 0

Heavy Vehicles (%) 0% 1% 2% 1% 1% 1% 3% 2% 1% 1% 1% 100%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 14.4 14.4 14.4 14.4 53.9 53.9 38.3 38.3

Effective Green, g (s) 14.4 14.4 14.4 14.4 53.9 53.9 38.3 38.3

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.70 0.70 0.50 0.50

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 258 295 155 308 410 1290 336 930

v/s Ratio Prot 0.02 0.01 c0.13 0.43 c0.41

v/s Ratio Perm 0.01 c0.13 0.41 0.02

v/c Ratio 0.04 0.13 0.71 0.05 0.77 0.62 0.03 0.84

Uniform Delay, d1 25.8 26.2 29.5 25.8 16.6 6.3 10.0 16.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 13.9 0.1 8.4 1.9 0.1 8.0

Delay (s) 25.8 26.4 43.3 25.9 25.0 8.2 10.1 24.8

Level of Service C C D C C A B C

Approach Delay (s) 26.4 38.6 12.9 24.6

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 77.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 102 276 721 200 345 676

Future Volume (vph) 102 276 721 200 345 676

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1736 1553 1881 1599 1787 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.14 1.00

Satd. Flow (perm) 1736 1553 1881 1599 267 1881

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 111 300 784 217 375 735

RTOR Reduction (vph) 0 87 0 73 0 0

Lane Group Flow (vph) 111 213 784 144 375 735

Heavy Vehicles (%) 4% 4% 1% 1% 1% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 9.7 24.1 39.0 39.0 56.4 56.4

Effective Green, g (s) 9.7 24.1 39.0 39.0 56.4 56.4

Actuated g/C Ratio 0.13 0.32 0.52 0.52 0.75 0.75

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 222 494 969 823 488 1401

v/s Ratio Prot c0.06 0.08 0.42 c0.15 0.39

v/s Ratio Perm 0.06 0.09 c0.43

v/c Ratio 0.50 0.43 0.81 0.18 0.77 0.52

Uniform Delay, d1 30.7 20.4 15.3 9.8 15.7 4.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.6 6.6 0.4 7.1 1.3

Delay (s) 34.4 21.0 21.8 10.2 22.9 5.4

Level of Service C C C B C A

Approach Delay (s) 24.6 19.3 11.3

Approach LOS C B B

Intersection Summary

HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 75.7 Sum of lost time (s) 12.6

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 113 768 396 38 56 94

Future Volume (vph) 113 768 396 38 56 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.92

Flt Protected 0.95 1.00 1.00 1.00 0.98

Satd. Flow (prot) 1752 1845 1792 1482 1666

Flt Permitted 0.43 1.00 1.00 1.00 0.98

Satd. Flow (perm) 801 1845 1792 1482 1666

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 123 835 430 41 61 102

RTOR Reduction (vph) 0 0 0 18 65 0

Lane Group Flow (vph) 123 835 430 23 98 0

Heavy Vehicles (%) 3% 3% 6% 9% 0% 4%

Turn Type pm+pt NA NA Perm Prot

Protected Phases 7 4 8 6

Permitted Phases 4 8

Actuated Green, G (s) 47.3 42.4 40.6 40.6 12.3

Effective Green, g (s) 47.3 42.4 40.6 40.6 12.3

Actuated g/C Ratio 0.66 0.59 0.57 0.57 0.17

Clearance Time (s) 3.5 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 596 1097 1020 843 287

v/s Ratio Prot c0.01 c0.45 0.24 c0.06

v/s Ratio Perm 0.12 0.02

v/c Ratio 0.21 0.76 0.42 0.03 0.34

Uniform Delay, d1 4.7 10.7 8.7 6.7 25.9

Progression Factor 1.00 1.00 0.48 0.27 1.00

Incremental Delay, d2 0.2 3.2 0.3 0.0 0.7

Delay (s) 4.9 13.9 4.4 1.8 26.6

Level of Service A B A A C

Approach Delay (s) 12.7 4.2 26.6

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 71.3 Sum of lost time (s) 13.5

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 750 72 47 360 81 168

Future Volume (vph) 750 72 47 360 81 168

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1823 1671 1776 1655

Flt Permitted 1.00 0.17 1.00 0.98

Satd. Flow (perm) 1823 294 1776 1655

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 798 77 50 383 86 179

RTOR Reduction (vph) 4 0 0 0 82 0

Lane Group Flow (vph) 871 0 50 383 183 0

Heavy Vehicles (%) 3% 3% 8% 7% 4% 2%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 42.4 43.7 40.6 12.3

Effective Green, g (s) 42.4 43.7 40.6 12.3

Actuated g/C Ratio 0.59 0.61 0.57 0.17

Clearance Time (s) 5.0 3.5 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1084 240 1011 285

v/s Ratio Prot c0.48 c0.01 0.22

v/s Ratio Perm 0.12 c0.11

v/c Ratio 0.80 0.21 0.38 0.64

Uniform Delay, d1 11.2 8.7 8.4 27.5

Progression Factor 0.21 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.4 0.2 4.9

Delay (s) 5.9 9.2 8.7 32.3

Level of Service A A A C

Approach Delay (s) 5.9 8.7 32.3

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 71.3 Sum of lost time (s) 13.5

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 157 625 251 291 213 144 124 474 450 279 620 53

Future Volume (vph) 157 625 251 291 213 144 124 474 450 279 620 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1719 3574 1482 1687 3505 1553 3099 3406 1524 1752 3471 1495

Flt Permitted 0.61 1.00 1.00 0.19 1.00 1.00 0.95 1.00 1.00 0.40 1.00 1.00

Satd. Flow (perm) 1112 3574 1482 343 3505 1553 3099 3406 1524 730 3471 1495

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 162 644 259 300 220 148 128 489 464 288 639 55

RTOR Reduction (vph) 0 0 78 0 0 101 0 0 63 0 0 32

Lane Group Flow (vph) 162 644 181 300 220 47 128 489 401 288 639 23

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 5% 1% 8% 7% 3% 3% 13% 6% 6% 3% 4% 8%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov Prot NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 2 2

Actuated Green, G (s) 26.8 17.7 25.4 32.8 20.7 28.7 7.7 28.0 40.1 36.3 28.3 37.4

Effective Green, g (s) 26.8 17.7 25.4 32.8 20.7 28.7 7.7 28.0 40.1 36.3 28.3 37.4

Actuated g/C Ratio 0.30 0.20 0.28 0.36 0.23 0.32 0.09 0.31 0.45 0.40 0.31 0.42

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 392 702 418 305 806 495 265 1059 679 385 1091 621

v/s Ratio Prot 0.04 0.18 0.04 c0.13 0.06 0.01 0.04 0.14 0.08 c0.07 0.18 0.00

v/s Ratio Perm 0.08 0.09 c0.23 0.02 0.18 c0.23 0.01

v/c Ratio 0.41 0.92 0.43 0.98 0.27 0.10 0.48 0.46 0.59 0.75 0.59 0.04

Uniform Delay, d1 24.5 35.4 26.4 23.8 28.5 21.5 39.3 24.9 18.8 20.6 25.9 15.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 16.8 0.7 46.7 0.2 0.1 1.4 1.4 1.4 7.7 2.3 0.0

Delay (s) 25.2 52.2 27.1 70.5 28.7 21.6 40.6 26.4 20.2 28.4 28.2 15.6

Level of Service C D C E C C D C C C C B

Approach Delay (s) 42.0 45.9 25.4 27.6

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

17: Spindler Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 37 709 1 7 359 84 7 10 18 260 6 73

Future Volume (vph) 37 709 1 7 359 84 7 10 18 260 6 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1752 1862 1805 1845 1356 1752 1770 1475

Flt Permitted 0.46 1.00 0.15 1.00 1.00 0.96 0.73 1.00

Satd. Flow (perm) 842 1862 277 1845 1356 1692 1360 1475

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 43 824 1 8 417 98 8 12 21 302 7 85

RTOR Reduction (vph) 0 0 0 0 0 48 0 14 0 0 58 0

Lane Group Flow (vph) 43 825 0 8 417 50 0 27 0 302 34 0

Confl. Peds. (#/hr) 4 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 3% 2% 0% 0% 3% 16% 0% 0% 0% 2% 0% 9%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 27.4 27.4 27.4 27.4 27.4 17.3 17.3 17.3

Effective Green, g (s) 27.4 27.4 27.4 27.4 27.4 17.3 17.3 17.3

Actuated g/C Ratio 0.51 0.51 0.51 0.51 0.51 0.32 0.32 0.32

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 425 941 140 932 685 540 434 470

v/s Ratio Prot c0.44 0.23 0.02

v/s Ratio Perm 0.05 0.03 0.04 0.02 c0.22

v/c Ratio 0.10 0.88 0.06 0.45 0.07 0.05 0.70 0.07

Uniform Delay, d1 7.0 11.9 6.8 8.6 6.9 12.8 16.1 12.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 10.0 0.4 0.7 0.1 0.0 4.8 0.1

Delay (s) 7.2 21.9 7.2 9.3 7.0 12.8 21.0 12.9

Level of Service A C A A A B C B

Approach Delay (s) 21.1 8.8 12.8 19.1

Approach LOS C A B B

Intersection Summary

HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 54.2 Sum of lost time (s) 9.5

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

18: Hilliard Rome Rd & Renner Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 226 751 264 101 78 298 738 538 162 1184 17

Future Volume (vph) 35 226 751 264 101 78 298 738 538 162 1184 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 0.91 0.91 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1595 3323 2814 2943 1727 1417 3433 4988 1442 1736 5036 1442

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.34 1.00 1.00

Satd. Flow (perm) 1595 3323 2814 2943 1727 1417 3433 4988 1442 620 5036 1442

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 38 243 808 284 109 84 320 794 578 174 1273 18

RTOR Reduction (vph) 0 0 172 0 0 69 0 0 78 0 0 12

Lane Group Flow (vph) 34 247 636 284 109 15 320 794 500 174 1273 6

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 3% 4% 1% 19% 10% 14% 2% 4% 11% 4% 3% 12%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 13.0 13.0 32.8 21.5 21.5 21.5 19.8 51.0 72.5 52.6 41.9 41.9

Effective Green, g (s) 13.0 13.0 32.8 21.5 21.5 21.5 19.8 51.0 72.5 52.6 41.9 41.9

Actuated g/C Ratio 0.11 0.11 0.27 0.18 0.18 0.18 0.17 0.42 0.60 0.44 0.35 0.35

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 172 359 769 527 309 253 566 2119 871 371 1758 503

v/s Ratio Prot 0.02 0.07 c0.14 0.10 0.06 0.09 0.16 c0.10 0.04 c0.25

v/s Ratio Perm 0.09 0.01 0.24 0.16 0.00

v/c Ratio 0.20 0.69 0.83 0.54 0.35 0.06 0.57 0.37 0.57 0.47 0.72 0.01

Uniform Delay, d1 48.7 51.5 40.9 44.7 43.2 40.9 46.1 23.6 14.4 21.0 34.0 25.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 5.4 7.6 1.1 0.7 0.1 1.6 0.5 0.9 0.9 2.6 0.0

Delay (s) 49.3 57.0 48.5 45.8 43.9 41.0 47.7 24.1 15.3 22.0 36.6 25.6

Level of Service D E D D D D D C B C D C

Approach Delay (s) 50.5 44.5 25.6 34.8

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 36.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

19: Roberts Rd & Road B 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 2 307 441 9 31 9

Future Volume (Veh/h) 2 307 441 9 31 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 3 409 588 12 41 12

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 600 1009 594

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 600 1009 594

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 85 98

cM capacity (veh/h) 982 267 507

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 412 600 53

Volume Left 3 0 41

Volume Right 0 12 12

cSH 982 1700 299

Volume to Capacity 0.00 0.35 0.18

Queue Length 95th (ft) 0 0 16

Control Delay (s) 0.1 0.0 19.6

Lane LOS A C

Approach Delay (s) 0.1 0.0 19.6

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 33.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

20: Road B & Alton Darby Connector 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 8 4 7 10 7 35

Future Volume (Veh/h) 8 4 7 10 7 35

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 4 8 11 8 38

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 13 38 11

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 13 38 11

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 99 96

cM capacity (veh/h) 1612 972 1073

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 13 19 46

Volume Left 0 8 8

Volume Right 4 0 38

cSH 1700 1612 1054

Volume to Capacity 0.01 0.00 0.04

Queue Length 95th (ft) 0 0 3

Control Delay (s) 0.0 3.1 8.6

Lane LOS A A

Approach Delay (s) 0.0 3.1 8.6

Approach LOS A

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 16.8% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

21: Roberts Rd & Commercial Dr 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 14 337 4 31 359 52 2 1 21 43 1 8

Future Volume (vph) 14 337 4 31 359 52 2 1 21 43 1 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.98 1.00 0.86 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1787 1774 1787 1799 1787 1610 1787 1627

Flt Permitted 0.50 1.00 0.53 1.00 0.75 1.00 0.74 1.00

Satd. Flow (perm) 936 1774 1006 1799 1413 1610 1394 1627

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 16 379 4 35 403 58 2 1 24 48 1 9

RTOR Reduction (vph) 0 0 0 0 6 0 0 21 0 0 8 0

Lane Group Flow (vph) 16 383 0 35 455 0 2 4 0 48 2 0

Heavy Vehicles (%) 1% 7% 1% 1% 4% 1% 1% 1% 1% 1% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 23.5 23.5 23.5 23.5 5.4 5.4 5.4 5.4

Effective Green, g (s) 23.5 23.5 23.5 23.5 5.4 5.4 5.4 5.4

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.13 0.13 0.13 0.13

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 537 1019 578 1033 186 212 184 214

v/s Ratio Prot 0.22 c0.25 0.00 0.00

v/s Ratio Perm 0.02 0.03 0.00 c0.03

v/c Ratio 0.03 0.38 0.06 0.44 0.01 0.02 0.26 0.01

Uniform Delay, d1 3.8 4.7 3.8 5.0 15.4 15.4 16.0 15.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.2 0.0 0.3 0.0 0.0 0.8 0.0

Delay (s) 3.8 5.0 3.9 5.3 15.5 15.5 16.7 15.4

Level of Service A A A A B B B B

Approach Delay (s) 4.9 5.2 15.5 16.5

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 6.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 40.9 Sum of lost time (s) 12.0

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

22: Alton Darby Creek Rd & Sherry Ln 02/05/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 3 1 22 6 1 5 3 911 1 1 909 1

Future Volume (Veh/h) 3 1 22 6 1 5 3 911 1 1 909 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Hourly flow rate (vph) 3 1 26 7 1 6 3 1059 1 1 1057 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.54 0.54 0.54 0.54 0.54 0.54

vC, conflicting volume 2132 2126 1058 2152 2126 1060 1058 1060

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2674 2662 1058 2711 2662 681 1058 682

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 58 92 91 0 92 98 100 100

cM capacity (veh/h) 7 12 274 6 12 244 662 495

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 30 14 1063 1059

Volume Left 3 7 3 1

Volume Right 26 6 1 1

cSH 51 12 662 495

Volume to Capacity 0.59 1.21 0.00 0.00

Queue Length 95th (ft) 58 61 0 0

Control Delay (s) 150.1 780.0 0.2 0.1

Lane LOS F F A A

Approach Delay (s) 150.1 780.0 0.2 0.1

Approach LOS F F

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - AM

23: Alton Darby Creek Rd & Residential Dr 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 5 8 2 928 855 1

Future Volume (Veh/h) 5 8 2 928 855 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Hourly flow rate (vph) 6 9 2 1067 983 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 473

pX, platoon unblocked 0.65

vC, conflicting volume 2054 984 984

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2360 984 984

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 76 97 100

cM capacity (veh/h) 25 303 706

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 15 1069 984

Volume Left 6 2 0

Volume Right 9 0 1

cSH 56 706 1700

Volume to Capacity 0.27 0.00 0.58

Queue Length 95th (ft) 23 0 0

Control Delay (s) 91.1 0.1 0.0

Lane LOS F A

Approach Delay (s) 91.1 0.1 0.0

Approach LOS F

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 11 15 3 2 1

Future Volume (Veh/h) 2 11 15 3 2 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 12 16 3 2 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 38 2 3

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 2 3

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 99

cM capacity (veh/h) 968 1085 1626

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 14 19 3

Volume Left 2 16 0

Volume Right 12 0 1

cSH 1066 1626 1700

Volume to Capacity 0.01 0.01 0.00

Queue Length 95th (ft) 1 1 0

Control Delay (s) 8.4 6.1 0.0

Lane LOS A A

Approach Delay (s) 8.4 6.1 0.0

Approach LOS A

Intersection Summary

Average Delay 6.5

Intersection Capacity Utilization 17.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

1: Walker Rd & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (veh/h) 8 1 18 1 1 8 7 163 15 30 202 1

Future Volume (Veh/h) 8 1 18 1 1 8 7 163 15 30 202 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 9 1 20 1 1 9 8 183 17 34 227 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 512 504 192 524 512 228 228 200

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 512 504 192 524 512 228 228 200

tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.6 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 98 100 98 100 100 99 99 98

cM capacity (veh/h) 439 459 855 445 454 817 1352 1384

Direction, Lane # EB 1 WB 1 SE 1 NW 1

Volume Total 30 11 208 262

Volume Left 9 1 8 34

Volume Right 20 9 17 1

cSH 651 711 1352 1384

Volume to Capacity 0.05 0.02 0.01 0.02

Queue Length 95th (ft) 4 1 0 2

Control Delay (s) 10.8 10.1 0.3 1.2

Lane LOS B B A A

Approach Delay (s) 10.8 10.1 0.3 1.2

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 33.5% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM
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Alton Place TIS Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 168 148 168 161 108 160

Future Volume (vph) 168 148 168 161 108 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1805 1599 1757 1787 1881

Flt Permitted 0.95 1.00 1.00 0.46 1.00

Satd. Flow (perm) 1805 1599 1757 865 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 175 154 175 168 112 167

RTOR Reduction (vph) 0 120 39 0 0 0

Lane Group Flow (vph) 175 34 304 0 113 167

Heavy Vehicles (%) 0% 1% 1% 1% 1% 1%

Turn Type Prot Perm NA pm+pt NA

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 10.3 10.3 19.7 28.0 28.0

Effective Green, g (s) 10.3 10.3 19.7 28.0 28.0

Actuated g/C Ratio 0.22 0.22 0.42 0.60 0.60

Clearance Time (s) 3.0 3.0 5.5 3.0 5.5

Vehicle Extension (s) 3.0 3.0 8.0 3.0 8.0

Lane Grp Cap (vph) 397 351 739 621 1125

v/s Ratio Prot c0.10 c0.17 c0.02 0.09

v/s Ratio Perm 0.02 0.09

v/c Ratio 0.44 0.10 0.41 0.18 0.15

Uniform Delay, d1 15.8 14.5 9.5 4.2 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.1 1.6 0.1 0.3

Delay (s) 16.5 14.7 11.1 4.4 4.4

Level of Service B B B A A

Approach Delay (s) 15.7 11.1 4.4

Approach LOS B B A

Intersection Summary

HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 46.8 Sum of lost time (s) 11.5

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 291 1 1 1 1 347

Future Volume (Veh/h) 291 1 1 1 1 347

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 316 1 1 1 1 377

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2 634 2

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2 634 2

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 81 100 65

cM capacity (veh/h) 1627 359 1086

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 317 2 378

Volume Left 316 0 1

Volume Right 0 1 377

cSH 1627 1700 1080

Volume to Capacity 0.19 0.00 0.35

Queue Length 95th (ft) 18 0 40

Control Delay (s) 7.7 0.0 10.1

Lane LOS A B

Approach Delay (s) 7.7 0.0 10.1

Approach LOS B

Intersection Summary

Average Delay 9.0

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

4: Alton Darby Creek Rd & Muir Pkwy 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 18 53 90 880 1224 25

Future Volume (Veh/h) 18 53 90 880 1224 25

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 19 57 97 946 1316 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) 6

Median type None TWLTL

Median storage veh) 2

Upstream signal (ft) 473

pX, platoon unblocked 0.78

vC, conflicting volume 2470 1330 1343

vC1, stage 1 conf vol 1330

vC2, stage 2 conf vol 1140

vCu, unblocked vol 2747 1330 1343

tC, single (s) 6.4 6.3 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.4 2.2

p0 queue free % 88 68 81

cM capacity (veh/h) 155 180 513

Direction, Lane # EB 1 NB 1 NB 2 SB 1

Volume Total 76 97 946 1343

Volume Left 19 97 0 0

Volume Right 57 0 0 27

cSH 240 513 1700 1700

Volume to Capacity 0.32 0.19 0.56 0.79

Queue Length 95th (ft) 33 17 0 0

Control Delay (s) 33.4 13.6 0.0 0.0

Lane LOS D B

Approach Delay (s) 33.4 1.3 0.0

Approach LOS D

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

5: Alton Darby Creek Rd & Lampton Pond Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 9 57 914 29 105 1175

Future Volume (vph) 9 57 914 29 105 1175

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.88 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1640 1874 1770 1881

Flt Permitted 0.99 1.00 0.24 1.00

Satd. Flow (perm) 1640 1874 446 1881

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 10 61 983 31 113 1263

RTOR Reduction (vph) 57 0 1 0 0 0

Lane Group Flow (vph) 14 0 1013 0 113 1263

Heavy Vehicles (%) 0% 2% 1% 0% 2% 1%

Turn Type Prot NA Perm NA

Protected Phases 8 2 6

Permitted Phases 6

Actuated Green, G (s) 5.7 78.7 78.7 78.7

Effective Green, g (s) 5.7 78.7 78.7 78.7

Actuated g/C Ratio 0.06 0.83 0.83 0.83

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 99 1562 371 1568

v/s Ratio Prot c0.01 0.54 c0.67

v/s Ratio Perm 0.25

v/c Ratio 0.14 0.65 0.30 0.81

Uniform Delay, d1 42.0 2.8 1.7 4.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 2.1 2.1 4.5

Delay (s) 42.7 4.9 3.9 8.5

Level of Service D A A A

Approach Delay (s) 42.7 4.9 8.1

Approach LOS D A A

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 94.4 Sum of lost time (s) 10.0

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

6: Alton Darby Creek Rd & Strider Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 1 1 1 66 1 45 1 895 144 82 1103 1

Future Volume (vph) 1 1 1 66 1 45 1 895 144 82 1103 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.85 1.00 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1785 1759 1583 1805 1842 1770 1881

Flt Permitted 0.91 0.73 1.00 0.15 1.00 0.18 1.00

Satd. Flow (perm) 1651 1343 1583 290 1842 340 1881

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 1 1 1 69 1 47 1 942 152 86 1161 1

RTOR Reduction (vph) 0 1 0 0 0 42 0 5 0 0 0 0

Lane Group Flow (vph) 0 2 0 0 70 5 1 1089 0 86 1162 0

Heavy Vehicles (%) 0% 0% 0% 3% 0% 2% 0% 1% 1% 2% 1% 0%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 8.8 8.8 8.8 71.5 71.5 71.5 71.5

Effective Green, g (s) 8.8 8.8 8.8 71.5 71.5 71.5 71.5

Actuated g/C Ratio 0.10 0.10 0.10 0.79 0.79 0.79 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 160 130 154 229 1458 269 1489

v/s Ratio Prot 0.59 c0.62

v/s Ratio Perm 0.00 c0.05 0.00 0.00 0.25

v/c Ratio 0.01 0.54 0.03 0.00 0.75 0.32 0.78

Uniform Delay, d1 36.8 38.8 36.9 2.0 4.8 2.6 5.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 4.2 0.1 0.0 3.5 3.1 4.1

Delay (s) 36.9 43.1 37.0 2.0 8.3 5.7 9.2

Level of Service D D D A A A A

Approach Delay (s) 36.9 40.6 8.3 9.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 10.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 90.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

7: Alton Darby Creek Rd & Alton Darby Connector/Pinefield Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 14 1 11 15 1 39 21 988 47 56 1098 14

Future Volume (vph) 14 1 11 15 1 39 21 988 47 56 1098 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 0.90 1.00 0.99 1.00 1.00

Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1730 1695 1787 1869 1736 1878

Flt Permitted 0.89 0.90 0.18 1.00 0.21 1.00

Satd. Flow (perm) 1583 1542 332 1869 383 1878

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 15 1 11 16 1 41 22 1029 49 58 1144 15

RTOR Reduction (vph) 0 10 0 0 38 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 17 0 0 20 0 22 1077 0 58 1159 0

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 1% 0% 4% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 5.8 5.8 73.9 73.9 73.9 73.9

Effective Green, g (s) 5.8 5.8 73.9 73.9 73.9 73.9

Actuated g/C Ratio 0.06 0.06 0.82 0.82 0.82 0.82

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 102 99 273 1539 315 1547

v/s Ratio Prot 0.58 c0.62

v/s Ratio Perm 0.01 c0.01 0.07 0.15

v/c Ratio 0.16 0.20 0.08 0.70 0.18 0.75

Uniform Delay, d1 39.7 39.7 1.5 3.3 1.6 3.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 1.0 0.6 2.7 1.3 3.4

Delay (s) 40.4 40.7 2.1 6.0 2.9 7.0

Level of Service D D A A A A

Approach Delay (s) 40.4 40.7 5.9 6.8

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 89.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

8: Alton Darby Creek Rd & School Entrance 1 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 11 14 1044 17 9 1116

Future Volume (Veh/h) 11 14 1044 17 9 1116

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 12 15 1099 18 9 1175

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 332

pX, platoon unblocked 0.20

vC, conflicting volume 2301 1108 1117

vC1, stage 1 conf vol 1108

vC2, stage 2 conf vol 1193

vCu, unblocked vol 5439 1108 1117

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 93 94 99

cM capacity (veh/h) 161 258 633

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 27 1117 9 1175

Volume Left 12 0 9 0

Volume Right 15 18 0 0

cSH 203 1700 633 1700

Volume to Capacity 0.13 0.66 0.01 0.69

Queue Length 95th (ft) 11 0 1 0

Control Delay (s) 25.4 0.0 10.8 0.0

Lane LOS D B

Approach Delay (s) 25.4 0.0 0.1

Approach LOS D

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

9: Alton Darby Creek Rd & School Entrance 2 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 1 3 15 1 7 7 1053 1 1 1126 1

Future Volume (Veh/h) 2 1 3 15 1 7 7 1053 1 1 1126 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 2 1 3 16 1 7 7 1097 1 1 1173 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.23 0.23 0.23 0.23 0.23 0.23

vC, conflicting volume 2294 2288 1174 2290 2288 1098 1174 1098

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 4981 4953 68 4964 4953 1098 71 1098

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 0 99 0 0 97 98 100

cM capacity (veh/h) 0 0 228 0 0 261 350 643

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 6 16 8 7 1098 1 1174

Volume Left 2 16 0 7 0 1 0

Volume Right 3 0 7 0 1 0 1

cSH 0 0 1 350 1700 643 1700

Volume to Capacity Err Err 6.92 0.02 0.65 0.00 0.69

Queue Length 95th (ft) Err Err Err 2 0 0 0

Control Delay (s) Err Err Err 15.5 0.0 10.6 0.0

Lane LOS F F F C B

Approach Delay (s) Err Err 0.1 0.0

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 69.3% ICU Level of Service C

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

10: Alton Darby Creek Rd & Alton Pl Drive/Meadows Way 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 136 1 145 13 1 6 147 947 31 9 953 178

Future Volume (vph) 136 1 145 13 1 6 147 947 31 9 953 178

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.96 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.97 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1787 1601 1768 1787 1873 1805 1863 1599

Flt Permitted 0.74 1.00 0.79 0.20 1.00 0.18 1.00 1.00

Satd. Flow (perm) 1399 1601 1435 368 1873 349 1863 1599

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 142 1 151 14 1 6 153 986 32 9 993 185

RTOR Reduction (vph) 0 129 0 0 5 0 0 1 0 0 0 33

Lane Group Flow (vph) 142 23 0 0 16 0 153 1017 0 9 993 152

Heavy Vehicles (%) 1% 0% 1% 0% 0% 0% 1% 1% 0% 0% 2% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6 6

Actuated Green, G (s) 13.2 13.2 13.2 66.4 66.4 66.4 66.4 66.4

Effective Green, g (s) 13.2 13.2 13.2 66.4 66.4 66.4 66.4 66.4

Actuated g/C Ratio 0.15 0.15 0.15 0.74 0.74 0.74 0.74 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 206 235 211 272 1388 258 1380 1184

v/s Ratio Prot 0.01 c0.54 0.53

v/s Ratio Perm c0.10 0.01 0.42 0.03 0.09

v/c Ratio 0.69 0.10 0.08 0.56 0.73 0.03 0.72 0.13

Uniform Delay, d1 36.3 33.1 32.9 5.2 6.6 3.1 6.4 3.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.2 0.2 0.2 8.2 3.5 0.3 3.3 0.2

Delay (s) 45.5 33.2 33.1 13.3 10.0 3.3 9.7 3.5

Level of Service D C C B B A A A

Approach Delay (s) 39.2 33.1 10.5 8.7

Approach LOS D C B A

Intersection Summary

HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 89.6 Sum of lost time (s) 10.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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11: Alton Darby Creek Rd & Roberts Rd 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 143 266 180 155 318 280 152 604 168 276 727 98

Future Volume (vph) 143 266 180 155 318 280 152 604 168 276 727 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1805 1900 1615 1787 1881 1615 1805 1881 1615 1770 1881 1615

Flt Permitted 0.21 1.00 1.00 0.32 1.00 1.00 0.12 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 392 1900 1615 596 1881 1615 228 1881 1615 274 1881 1615

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 146 271 184 158 324 286 155 616 171 282 742 100

RTOR Reduction (vph) 0 0 135 0 0 223 0 0 99 0 0 54

Lane Group Flow (vph) 146 271 49 158 324 63 155 616 72 282 742 46

Heavy Vehicles (%) 0% 0% 0% 1% 1% 0% 0% 1% 0% 2% 1% 0%

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 3 8 7 4 1 6 5 2

Permitted Phases 8 8 4 4 6 6 2 2

Actuated Green, G (s) 35.6 25.6 25.6 35.6 25.6 25.6 62.9 52.9 52.9 74.5 58.9 58.9

Effective Green, g (s) 35.6 25.6 25.6 35.6 25.6 25.6 62.9 52.9 52.9 74.5 58.9 58.9

Actuated g/C Ratio 0.28 0.20 0.20 0.28 0.20 0.20 0.49 0.41 0.41 0.58 0.46 0.46

Clearance Time (s) 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3 5.6 6.3 6.3

Vehicle Extension (s) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 2.5 2.5 3.7 2.5 2.5

Lane Grp Cap (vph) 218 379 322 258 375 322 234 775 665 345 863 741

v/s Ratio Prot c0.05 0.14 0.05 c0.17 0.05 0.33 c0.10 c0.39

v/s Ratio Perm 0.13 0.03 0.12 0.04 0.27 0.04 0.37 0.03

v/c Ratio 0.67 0.72 0.15 0.61 0.86 0.19 0.66 0.79 0.11 0.82 0.86 0.06

Uniform Delay, d1 37.6 47.9 42.4 37.4 49.7 42.8 24.8 33.0 23.2 23.1 31.0 19.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.1 6.6 0.3 4.6 18.7 0.4 7.3 8.3 0.3 14.4 10.9 0.2

Delay (s) 45.7 54.5 42.7 42.0 68.3 43.1 32.1 41.2 23.5 37.5 41.9 19.5

Level of Service D D D D E D C D C D D B

Approach Delay (s) 48.8 53.5 36.5 38.8

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 43.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 128.3 Sum of lost time (s) 23.8

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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12: Alton Darby Creek Rd & Walker Rd/Sugar Farms Dr 02/05/2019

Alton Place TIS Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 8 143 64 5 19 224 951 109 32 1008 3

Future Volume (vph) 8 8 143 64 5 19 224 951 109 32 1008 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.86 1.00 0.88 1.00 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1805 1630 1805 1672 1787 1854 1805 1880

Flt Permitted 0.74 1.00 0.46 1.00 0.07 1.00 0.19 1.00

Satd. Flow (perm) 1408 1630 876 1672 141 1854 368 1880

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 8 8 149 67 5 20 233 991 114 33 1050 3

RTOR Reduction (vph) 0 129 0 0 17 0 0 4 0 0 0 0

Lane Group Flow (vph) 8 28 0 67 8 0 233 1101 0 33 1053 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 1% 0%

Turn Type Perm NA Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 11.1 11.1 11.1 11.1 62.3 62.3 50.5 50.5

Effective Green, g (s) 11.1 11.1 11.1 11.1 62.3 62.3 50.5 50.5

Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.76 0.76 0.61 0.61

Clearance Time (s) 3.5 3.5 3.5 3.5 3.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0

Lane Grp Cap (vph) 189 219 118 225 282 1401 225 1152

v/s Ratio Prot 0.02 0.00 0.09 c0.59 c0.56

v/s Ratio Perm 0.01 c0.08 0.54 0.09

v/c Ratio 0.04 0.13 0.57 0.03 0.83 0.79 0.15 0.91

Uniform Delay, d1 31.0 31.4 33.4 31.0 24.4 6.0 6.8 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.3 6.1 0.1 17.6 4.0 1.1 12.4

Delay (s) 31.1 31.7 39.5 31.1 42.0 10.0 7.9 26.4

Level of Service C C D C D A A C

Approach Delay (s) 31.6 37.2 15.6 25.8

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 82.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 100.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 382 527 685 284 339 892

Future Volume (vph) 382 527 685 284 339 892

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 1.00

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1787 1599 1881 1599 1787 1881

Flt Permitted 0.95 1.00 1.00 1.00 0.10 1.00

Satd. Flow (perm) 1787 1599 1881 1599 184 1881

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 406 561 729 302 361 949

RTOR Reduction (vph) 0 70 0 117 0 0

Lane Group Flow (vph) 406 491 729 185 361 949

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Turn Type Prot pm+ov NA Perm pm+pt NA

Protected Phases 4 1 2 1 6

Permitted Phases 4 2 6

Actuated Green, G (s) 21.8 37.0 38.0 38.0 56.2 56.2

Effective Green, g (s) 21.8 37.0 38.0 38.0 56.2 56.2

Actuated g/C Ratio 0.25 0.42 0.43 0.43 0.64 0.64

Clearance Time (s) 4.1 3.0 5.5 5.5 3.0 5.5

Vehicle Extension (s) 5.0 3.0 8.0 8.0 3.0 8.0

Lane Grp Cap (vph) 444 675 815 693 396 1206

v/s Ratio Prot c0.23 0.13 0.39 c0.16 0.50

v/s Ratio Perm 0.18 0.12 c0.43

v/c Ratio 0.91 0.73 0.89 0.27 0.91 0.79

Uniform Delay, d1 32.0 21.1 22.9 15.9 25.1 11.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 24.2 3.9 14.4 0.9 24.7 4.9

Delay (s) 56.2 25.0 37.3 16.8 49.9 16.2

Level of Service E C D B D B

Approach Delay (s) 38.1 31.3 25.5

Approach LOS D C C

Intersection Summary

HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 87.6 Sum of lost time (s) 12.6

Intersection Capacity Utilization 87.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 105 630 867 61 37 124

Future Volume (vph) 105 630 867 61 37 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 0.90

Flt Protected 0.95 1.00 1.00 1.00 0.99

Satd. Flow (prot) 1805 1881 1881 1615 1648

Flt Permitted 0.14 1.00 1.00 1.00 0.99

Satd. Flow (perm) 260 1881 1881 1615 1648

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 111 663 913 64 39 131

RTOR Reduction (vph) 0 0 0 26 107 0

Lane Group Flow (vph) 111 663 913 38 63 0

Heavy Vehicles (%) 0% 1% 1% 0% 6% 1%

Turn Type pm+pt NA NA Perm Prot

Protected Phases 7 4 8 6

Permitted Phases 4 8

Actuated Green, G (s) 49.8 45.2 47.9 47.9 14.9

Effective Green, g (s) 49.8 45.2 47.9 47.9 14.9

Actuated g/C Ratio 0.62 0.56 0.59 0.59 0.18

Clearance Time (s) 3.5 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 247 1050 1113 956 303

v/s Ratio Prot c0.03 0.35 c0.49 c0.04

v/s Ratio Perm 0.25 0.02

v/c Ratio 0.45 0.63 0.82 0.04 0.21

Uniform Delay, d1 11.6 12.2 13.1 6.9 28.0

Progression Factor 1.00 1.00 0.17 0.01 1.00

Incremental Delay, d2 1.3 1.2 3.8 0.0 0.3

Delay (s) 12.9 13.4 6.1 0.1 28.3

Level of Service B B A A C

Approach Delay (s) 13.3 5.7 28.3

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.9 Sum of lost time (s) 13.5

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 546 145 176 859 53 123

Future Volume (vph) 546 145 176 859 53 123

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.5 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.97 1.00 1.00 0.91

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1806 1787 1881 1695

Flt Permitted 1.00 0.22 1.00 0.99

Satd. Flow (perm) 1806 406 1881 1695

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 569 151 183 895 55 128

RTOR Reduction (vph) 12 0 0 0 91 0

Lane Group Flow (vph) 708 0 183 895 92 0

Heavy Vehicles (%) 2% 3% 1% 1% 0% 0%

Turn Type NA pm+pt NA Perm

Protected Phases 4 3 8

Permitted Phases 8 2

Actuated Green, G (s) 45.2 55.2 47.9 14.9

Effective Green, g (s) 45.2 55.2 47.9 14.9

Actuated g/C Ratio 0.56 0.68 0.59 0.18

Clearance Time (s) 5.0 3.5 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1009 401 1113 312

v/s Ratio Prot 0.39 c0.04 c0.48

v/s Ratio Perm 0.27 c0.05

v/c Ratio 0.70 0.46 0.80 0.30

Uniform Delay, d1 13.0 8.3 12.8 28.5

Progression Factor 0.19 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.8 4.3 2.4

Delay (s) 4.4 9.2 17.2 30.9

Level of Service A A B C

Approach Delay (s) 4.4 15.8 30.9

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.9 Sum of lost time (s) 13.5

Intersection Capacity Utilization 69.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 199 364 194 365 702 297 363 848 316 224 737 223

Future Volume (vph) 199 364 194 365 702 297 363 848 316 224 737 223

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1571 1770 3610 1599 3467 3574 1583 1787 3574 1583

Flt Permitted 0.18 1.00 1.00 0.34 1.00 1.00 0.95 1.00 1.00 0.17 1.00 1.00

Satd. Flow (perm) 334 3539 1571 629 3610 1599 3467 3574 1583 327 3574 1583

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 203 371 198 372 716 303 370 865 322 229 752 228

RTOR Reduction (vph) 0 0 53 0 0 85 0 0 74 0 0 79

Lane Group Flow (vph) 203 371 145 372 716 218 370 865 248 229 752 149

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 2% 2% 2% 2% 0% 1% 1% 1% 2% 1% 1% 1%

Turn Type pm+pt NA pm+ov pm+pt NA pm+ov Prot NA pm+ov pm+pt NA pm+ov

Protected Phases 3 8 1 7 4 5 1 6 7 5 2 3

Permitted Phases 8 8 4 4 6 2 2

Actuated Green, G (s) 36.4 23.2 40.9 47.0 28.5 42.3 17.7 40.3 58.8 50.2 36.4 49.6

Effective Green, g (s) 36.4 23.2 40.9 47.0 28.5 42.3 17.7 40.3 58.8 50.2 36.4 49.6

Actuated g/C Ratio 0.30 0.19 0.34 0.39 0.24 0.35 0.15 0.34 0.49 0.42 0.30 0.41

Clearance Time (s) 5.9 6.7 5.6 5.9 6.7 5.6 5.6 6.0 5.9 5.6 6.0 5.9

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0 3.0 2.7 3.0

Lane Grp Cap (vph) 259 684 535 422 857 563 511 1200 775 304 1084 654

v/s Ratio Prot 0.09 0.10 0.04 c0.14 0.20 0.04 c0.11 c0.24 0.05 0.09 0.21 0.03

v/s Ratio Perm 0.15 0.05 c0.21 0.09 0.11 0.23 0.07

v/c Ratio 0.78 0.54 0.27 0.88 0.84 0.39 0.72 0.72 0.32 0.75 0.69 0.23

Uniform Delay, d1 33.8 43.6 28.7 29.3 43.5 29.1 48.8 34.9 18.5 25.2 36.9 22.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.3 0.9 0.3 18.9 7.1 0.4 5.0 3.8 0.2 10.1 3.7 0.2

Delay (s) 48.1 44.5 29.0 48.3 50.6 29.6 53.9 38.7 18.7 35.3 40.5 23.0

Level of Service D D C D D C D D B D D C

Approach Delay (s) 41.5 45.4 38.2 36.2

Approach LOS D D D D

Intersection Summary

HCM 2000 Control Delay 40.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.2

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 42 663 9 32 1118 151 6 4 20 144 16 68

Future Volume (vph) 42 663 9 32 1118 151 6 4 20 144 16 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.99 0.95 1.00

Satd. Flow (prot) 1805 1877 1736 1881 1615 1643 1770 1657

Flt Permitted 0.09 1.00 0.33 1.00 1.00 0.94 0.74 1.00

Satd. Flow (perm) 176 1877 595 1881 1615 1564 1373 1657

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 44 691 9 33 1165 157 6 4 21 150 17 71

RTOR Reduction (vph) 0 0 0 0 0 49 0 18 0 0 50 0

Lane Group Flow (vph) 44 700 0 33 1165 108 0 13 0 150 38 0

Confl. Peds. (#/hr) 1

Heavy Vehicles (%) 0% 1% 0% 4% 1% 0% 0% 0% 6% 2% 0% 1%

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 43.2 43.2 43.2 43.2 43.2 10.5 10.5 10.5

Effective Green, g (s) 43.2 43.2 43.2 43.2 43.2 10.5 10.5 10.5

Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.68 0.17 0.17 0.17

Clearance Time (s) 4.8 4.8 4.8 4.8 4.8 4.7 4.7 4.7

Vehicle Extension (s) 5.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 1283 406 1285 1103 259 228 275

v/s Ratio Prot 0.37 c0.62 0.02

v/s Ratio Perm 0.25 0.06 0.07 0.01 c0.11

v/c Ratio 0.37 0.55 0.08 0.91 0.10 0.05 0.66 0.14

Uniform Delay, d1 4.2 5.0 3.4 8.3 3.4 22.2 24.7 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.8 0.2 9.9 0.1 0.1 6.7 0.2

Delay (s) 8.2 5.9 3.5 18.2 3.5 22.2 31.4 22.7

Level of Service A A A B A C C C

Approach Delay (s) 6.0 16.2 22.2 28.2

Approach LOS A B C C

Intersection Summary

HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 63.2 Sum of lost time (s) 9.5

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 116 189 534 545 272 62 830 1469 464 114 1133 70

Future Volume (vph) 116 189 534 545 272 62 830 1469 464 114 1133 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Lane Util. Factor 0.91 0.91 0.88 0.97 1.00 1.00 0.97 0.91 1.00 1.00 0.91 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1610 3176 2787 3155 1881 1561 3467 5136 1404 1736 5085 1615

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.13 1.00 1.00

Satd. Flow (perm) 1610 3176 2787 3155 1881 1561 3467 5136 1404 239 5085 1615

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 122 199 562 574 286 65 874 1546 488 120 1193 74

RTOR Reduction (vph) 0 0 48 0 0 51 0 0 58 0 0 56

Lane Group Flow (vph) 104 217 514 574 286 15 874 1546 430 120 1193 18

Confl. Peds. (#/hr) 2

Heavy Vehicles (%) 2% 9% 2% 11% 1% 2% 1% 1% 15% 4% 2% 0%

Turn Type Split NA pm+ov Split NA Perm Prot NA pm+ov pm+pt NA Perm

Protected Phases 4 4 1 8 8 1 6 8 5 2

Permitted Phases 4 8 6 2 2

Actuated Green, G (s) 12.9 12.9 45.9 29.0 29.0 29.0 33.0 55.1 84.1 40.5 31.3 31.3

Effective Green, g (s) 12.9 12.9 45.9 29.0 29.0 29.0 33.0 55.1 84.1 40.5 31.3 31.3

Actuated g/C Ratio 0.10 0.10 0.35 0.22 0.22 0.22 0.25 0.42 0.65 0.31 0.24 0.24

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.8 6.0 6.0 5.8 5.8

Vehicle Extension (s) 3.0 3.0 4.0 3.0 3.0 3.0 4.0 2.5 3.0 3.0 2.5 2.5

Lane Grp Cap (vph) 159 315 984 703 419 348 880 2176 908 180 1224 388

v/s Ratio Prot 0.06 c0.07 0.13 c0.18 0.15 c0.25 0.30 0.11 0.05 c0.23

v/s Ratio Perm 0.05 0.01 0.20 0.16 0.01

v/c Ratio 0.65 0.69 0.52 0.82 0.68 0.04 0.99 0.71 0.47 0.67 0.97 0.05

Uniform Delay, d1 56.4 56.6 33.4 48.0 46.3 39.6 48.4 30.9 11.7 33.3 49.0 37.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.3 6.2 0.7 7.3 4.5 0.0 28.5 2.0 0.4 9.0 20.3 0.2

Delay (s) 65.7 62.8 34.0 55.3 50.8 39.7 76.9 32.9 12.1 42.2 69.3 38.1

Level of Service E E C E D D E C B D E D

Approach Delay (s) 44.8 52.8 42.6 65.3

Approach LOS D D D E

Intersection Summary

HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 23.8

Intersection Capacity Utilization 87.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 3 265 299 50 27 1

Future Volume (Veh/h) 3 265 299 50 27 1

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 3 288 325 54 29 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 379 646 352

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 379 646 352

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 93 100

cM capacity (veh/h) 1185 437 694

Direction, Lane # EB 1 WB 1 SB 1

Volume Total 291 379 30

Volume Left 3 0 29

Volume Right 0 54 1

cSH 1185 1700 442

Volume to Capacity 0.00 0.22 0.07

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.1 0.0 13.7

Lane LOS A B

Approach Delay (s) 0.1 0.0 13.7

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 28.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 5 7 41 8 6 24

Future Volume (Veh/h) 5 7 41 8 6 24

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 5 8 45 9 7 26

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 13 108 9

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 13 108 9

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 97 99 98

cM capacity (veh/h) 1612 867 1076

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 13 54 33

Volume Left 0 45 7

Volume Right 8 0 26

cSH 1700 1612 1023

Volume to Capacity 0.01 0.03 0.03

Queue Length 95th (ft) 0 2 2

Control Delay (s) 0.0 6.1 8.6

Lane LOS A A

Approach Delay (s) 0.0 6.1 8.6

Approach LOS A

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 19.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 23 223 19 109 254 206 32 10 109 258 10 29

Future Volume (vph) 23 223 19 109 254 206 32 10 109 258 10 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.86 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1787 1876 1787 1755 1787 1623 1787 1671

Flt Permitted 0.35 1.00 0.60 1.00 0.73 1.00 0.67 1.00

Satd. Flow (perm) 653 1876 1123 1755 1371 1623 1269 1671

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 25 242 21 118 276 224 35 11 118 280 11 32

RTOR Reduction (vph) 0 5 0 0 45 0 0 76 0 0 21 0

Lane Group Flow (vph) 25 258 0 118 455 0 35 53 0 280 22 0

Heavy Vehicles (%) 1% 0% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 18.2 18.2 18.2 18.2 16.7 16.7 16.7 16.7

Effective Green, g (s) 18.2 18.2 18.2 18.2 16.7 16.7 16.7 16.7

Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.36 0.36 0.36 0.36

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 253 728 435 681 488 577 451 595

v/s Ratio Prot 0.14 c0.26 0.03 0.01

v/s Ratio Perm 0.04 0.11 0.03 c0.22

v/c Ratio 0.10 0.35 0.27 0.67 0.07 0.09 0.62 0.04

Uniform Delay, d1 9.1 10.2 9.8 11.9 10.0 10.1 12.5 9.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.3 2.5 0.1 0.1 2.7 0.0

Delay (s) 9.3 10.5 10.2 14.4 10.0 10.1 15.1 9.9

Level of Service A B B B B B B A

Approach Delay (s) 10.4 13.6 10.1 14.4

Approach LOS B B B B

Intersection Summary

HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 46.9 Sum of lost time (s) 12.0

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

22: Alton Darby Creek Rd & Sherry Ln 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 2 5 5 2 5 13 1073 3 1 1135 1

Future Volume (Veh/h) 2 2 5 5 2 5 13 1073 3 1 1135 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2 2 5 5 2 5 14 1166 3 1 1234 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 654

pX, platoon unblocked 0.51 0.51 0.51 0.51 0.51 0.51

vC, conflicting volume 2438 2434 1234 2438 2432 1168 1235 1169

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3343 3334 1234 3343 3332 847 1235 850

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 51 98 0 52 97 98 100

cM capacity (veh/h) 1 4 216 1 4 186 568 406

Direction, Lane # EB 1 WB 1 NB 1 SB 1

Volume Total 9 12 1183 1236

Volume Left 2 5 14 1

Volume Right 5 5 3 1

cSH 5 3 568 406

Volume to Capacity 1.92 3.99 0.02 0.00

Queue Length 95th (ft) 53 Err 2 0

Control Delay (s) 1817.6 Err 1.0 0.1

Lane LOS F F A A

Approach Delay (s) 1817.6 Err 1.0 0.1

Approach LOS F F

Intersection Summary

Average Delay 56.5

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

23: Alton Darby Creek Rd & Residential Dr 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 23

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 4 3 7 1034 1165 3

Future Volume (Veh/h) 4 3 7 1034 1165 3

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 4 3 8 1124 1266 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 473

pX, platoon unblocked 0.20

vC, conflicting volume 2408 1268 1269

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6072 1268 1269

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 0 99 99

cM capacity (veh/h) 0 207 551

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 7 1132 1269

Volume Left 4 8 0

Volume Right 3 0 3

cSH 0 551 1700

Volume to Capacity 166.68 0.01 0.75

Queue Length 95th (ft) Err 1 0

Control Delay (s) Err 0.6 0.0

Lane LOS F A

Approach Delay (s) Err 0.6 0.0

Approach LOS F

Intersection Summary

Average Delay 29.3

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Sc4B - 2031 Full-Build Network B - PM

24: Alton Darby Connector & Morris Rd 02/05/2019

Alton Place TIS Synchro 9 Report

American Structurepoint, Inc. Page 24

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 1 7 9 5 6 1

Future Volume (Veh/h) 1 7 9 5 6 1

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 1 8 10 5 7 1

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 32 8 8

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 32 8 8

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 99

cM capacity (veh/h) 978 1078 1619

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 9 15 8

Volume Left 1 10 0

Volume Right 8 0 1

cSH 1066 1619 1700

Volume to Capacity 0.01 0.01 0.00

Queue Length 95th (ft) 1 0 0

Control Delay (s) 8.4 4.8 0.0

Lane LOS A A

Approach Delay (s) 8.4 4.8 0.0

Approach LOS A

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 17.4% ICU Level of Service A

Analysis Period (min) 15



HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 5. Alton Darby Creek Rd & Lampton Pond Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Lampton Pond Dr

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.89

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 30 121 0 810 4 0 16 544

Percent Heavy Vehicles, % 0 4 2 0 2 0 0 13 1

Flow Rate (vPCE), pc/h 0 35 139 0 928 4 0 20 617

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 174 932 637

Entry Volume veh/h 170 914 629

Circulating Flow (vc), pc/h 672 928 20 35

Exiting Flow (vex), pc/h 24 0 1067 652

Capacity (cpce), pc/h 536 1352 1332

Capacity (c), veh/h 523 1326 1314

v/c Ratio (x) 0.32 0.69 0.48

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 11.8 11.9 7.6

Lane LOS B B A

95% Queue, veh 1.4 6.0 2.7

Approach Delay, s/veh 11.8 11.9 7.6

Approach LOS B B A

Intersection Delay, s/veh | LOS 10.3 B

Copyright © 2019 University of Florida. All Rights Reserved. HCS7™ Roundabouts Version 7.2 1/29/2019 3:21:09 PM
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 5. Alton Darby Creek Rd & Lampton Pond Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Lampton Pond Dr

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.93

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 7 47 0 664 20 0 87 873

Percent Heavy Vehicles, % 0 0 3 0 1 0 0 3 2

Flow Rate (vPCE), pc/h 0 8 52 0 721 22 0 96 957

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 60 743 1053

Entry Volume veh/h 58 736 1031

Circulating Flow (vc), pc/h 1061 721 96 8

Exiting Flow (vex), pc/h 118 0 773 965

Capacity (cpce), pc/h 661 1251 1369

Capacity (c), veh/h 645 1239 1341

v/c Ratio (x) 0.09 0.59 0.77

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.6 10.0 14.8

Lane LOS A B B

95% Queue, veh 0.3 4.1 8.2

Approach Delay, s/veh 6.6 10.0 14.8

Approach LOS A B B

Intersection Delay, s/veh | LOS 12.6 B

Copyright © 2019 University of Florida. All Rights Reserved. HCS7™ Roundabouts Version 7.2 1/29/2019 3:21:37 PM
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 6. Alton Darby Creek Rd & Strider Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Strider Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.88

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 1 0 131 1 109 0 1 710 29 0 18 542 1

Percent Heavy Vehicles, % 0 0 0 0 0 2 0 0 0 0 3 7 0 0 2 0

Flow Rate (vPCE), pc/h 0 1 1 1 0 152 1 124 0 1 831 35 0 20 628 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 3 277 867 649

Entry Volume veh/h 3 274 841 637

Circulating Flow (vc), pc/h 800 833 22 154

Exiting Flow (vex), pc/h 56 3 956 781

Capacity (cpce), pc/h 610 590 1349 1179

Capacity (c), veh/h 610 584 1308 1157

v/c Ratio (x) 0.00 0.47 0.64 0.55

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.0 13.9 10.8 9.6

Lane LOS A B B A

95% Queue, veh 0.0 2.5 5.0 3.5

Approach Delay, s/veh 6.0 13.9 10.8 9.6

Approach LOS A B B A

Intersection Delay, s/veh | LOS 10.8 B

Copyright © 2019 University of Florida. All Rights Reserved. HCS7™ Roundabouts Version 7.2 1/29/2019 3:23:12 PM
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 6. Alton Darby Creek Rd & Strider Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Strider Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.95

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 1 0 51 1 37 0 1 644 109 0 67 813 1

Percent Heavy Vehicles, % 0 0 0 0 0 4 0 3 0 0 1 1 0 2 2 0

Flow Rate (vPCE), pc/h 0 1 1 1 0 56 1 40 0 1 685 116 0 72 873 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 3 97 802 946

Entry Volume veh/h 3 94 794 927

Circulating Flow (vc), pc/h 1001 687 74 58

Exiting Flow (vex), pc/h 189 3 726 930

Capacity (cpce), pc/h 497 685 1280 1301

Capacity (c), veh/h 497 661 1267 1275

v/c Ratio (x) 0.01 0.14 0.63 0.73

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.3 7.0 10.6 13.6

Lane LOS A A B B

95% Queue, veh 0.0 0.5 4.7 6.9

Approach Delay, s/veh 7.3 7.0 10.6 13.6

Approach LOS A A B B

Intersection Delay, s/veh | LOS 11.9 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 7. Alton Darby Creek Rd & Pinefield Dr/ADC 
Connector

Agency or Co. American Structurepoint, Inc. E/W Street Name Pinefield Dr/Alton Darby Connector

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.87

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 41 44 0 693 13 0 19 655

Percent Heavy Vehicles, % 0 0 5 0 3 15 0 6 2

Flow Rate (vPCE), pc/h 0 47 53 0 820 17 0 23 768

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 100 837 791

Entry Volume veh/h 97 811 775

Circulating Flow (vc), pc/h 838 820 23 47

Exiting Flow (vex), pc/h 40 0 873 815

Capacity (cpce), pc/h 598 1348 1315

Capacity (c), veh/h 583 1306 1288

v/c Ratio (x) 0.17 0.62 0.60

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.2 10.3 9.9

Lane LOS A B A

95% Queue, veh 0.6 4.6 4.2

Approach Delay, s/veh 8.2 10.3 9.9

Approach LOS A B A

Intersection Delay, s/veh | LOS 10.0 A
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 7. Alton Darby Creek Rd & Pinefield Dr/ADC 
Connector

Agency or Co. American Structurepoint, Inc. E/W Street Name Pinefield Dr/Alton Darby Connector

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.96

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 9 32 0 720 32 0 46 817

Percent Heavy Vehicles, % 0 0 0 0 1 0 0 5 2

Flow Rate (vPCE), pc/h 0 9 33 0 758 33 0 50 868

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 42 791 918

Entry Volume veh/h 42 783 899

Circulating Flow (vc), pc/h 927 758 50 9

Exiting Flow (vex), pc/h 83 0 791 877

Capacity (cpce), pc/h 637 1311 1367

Capacity (c), veh/h 637 1299 1338

v/c Ratio (x) 0.07 0.60 0.67

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.4 9.9 11.4

Lane LOS A A B

95% Queue, veh 0.2 4.3 5.6

Approach Delay, s/veh 6.4 9.9 11.4

Approach LOS A A B

Intersection Delay, s/veh | LOS 10.6 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 5. Alton Darby Creek Rd & Lampton Pond Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Lampton Pond Dr

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.89

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 30 121 0 848 4 0 16 551

Percent Heavy Vehicles, % 0 4 2 0 2 0 0 13 1

Flow Rate (vPCE), pc/h 0 35 139 0 972 4 0 20 625

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 174 976 645

Entry Volume veh/h 170 957 637

Circulating Flow (vc), pc/h 680 972 20 35

Exiting Flow (vex), pc/h 24 0 1111 660

Capacity (cpce), pc/h 512 1352 1332

Capacity (c), veh/h 500 1326 1314

v/c Ratio (x) 0.34 0.72 0.48

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 12.6 13.0 7.7

Lane LOS B B A

95% Queue, veh 1.5 6.8 2.7

Approach Delay, s/veh 12.6 13.0 7.7

Approach LOS B B A

Intersection Delay, s/veh | LOS 11.1 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 5. Alton Darby Creek Rd & Lampton Pond Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Lampton Pond Dr

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.93

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 7 47 0 683 20 0 87 907

Percent Heavy Vehicles, % 0 0 3 0 1 0 0 3 2

Flow Rate (vPCE), pc/h 0 8 52 0 742 22 0 96 995

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 60 764 1091

Entry Volume veh/h 58 757 1069

Circulating Flow (vc), pc/h 1099 742 96 8

Exiting Flow (vex), pc/h 118 0 794 1003

Capacity (cpce), pc/h 647 1251 1369

Capacity (c), veh/h 631 1239 1341

v/c Ratio (x) 0.09 0.61 0.80

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.7 10.4 16.2

Lane LOS A B C

95% Queue, veh 0.3 4.4 9.3

Approach Delay, s/veh 6.7 10.4 16.2

Approach LOS A B C

Intersection Delay, s/veh | LOS 13.6 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 6. Alton Darby Creek Rd & Strider Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Strider Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.88

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 1 0 131 1 109 0 1 748 29 0 18 549 1

Percent Heavy Vehicles, % 0 0 0 0 0 2 0 0 0 0 3 7 0 0 2 0

Flow Rate (vPCE), pc/h 0 1 1 1 0 152 1 124 0 1 876 35 0 20 636 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 3 277 912 657

Entry Volume veh/h 3 274 884 645

Circulating Flow (vc), pc/h 808 878 22 154

Exiting Flow (vex), pc/h 56 3 1001 789

Capacity (cpce), pc/h 605 564 1349 1179

Capacity (c), veh/h 605 558 1308 1157

v/c Ratio (x) 0.00 0.49 0.68 0.56

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.0 15.0 11.7 9.7

Lane LOS A B B A

95% Queue, veh 0.0 2.7 5.7 3.6

Approach Delay, s/veh 6.0 15.0 11.7 9.7

Approach LOS A B B A

Intersection Delay, s/veh | LOS 11.5 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 6. Alton Darby Creek Rd & Strider Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Strider Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.95

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 1 0 51 1 37 0 1 663 109 0 67 847 1

Percent Heavy Vehicles, % 0 0 0 0 0 4 0 3 0 0 1 1 0 2 2 0

Flow Rate (vPCE), pc/h 0 1 1 1 0 56 1 40 0 1 705 116 0 72 909 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 3 97 822 982

Entry Volume veh/h 3 94 814 963

Circulating Flow (vc), pc/h 1037 707 74 58

Exiting Flow (vex), pc/h 189 3 746 966

Capacity (cpce), pc/h 479 671 1280 1301

Capacity (c), veh/h 479 648 1267 1275

v/c Ratio (x) 0.01 0.14 0.64 0.75

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.6 7.2 11.0 14.7

Lane LOS A A B B

95% Queue, veh 0.0 0.5 5.0 7.7

Approach Delay, s/veh 7.6 7.2 11.0 14.7

Approach LOS A A B B

Intersection Delay, s/veh | LOS 12.7 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 7. Alton Darby Creek Rd & Pinefield Dr/ADC 
Connector

Agency or Co. American Structurepoint, Inc. E/W Street Name Pinefield Dr/Alton Darby Connector

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.87

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 27 1 22 0 41 1 44 0 6 701 13 0 19 665 6

Percent Heavy Vehicles, % 0 1 0 1 0 0 0 5 0 1 3 15 0 6 2 1

Flow Rate (vPCE), pc/h 0 31 1 26 0 47 1 53 0 7 830 17 0 23 780 7

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 58 101 854 810

Entry Volume veh/h 57 98 828 793

Circulating Flow (vc), pc/h 850 868 55 55

Exiting Flow (vex), pc/h 41 15 914 853

Capacity (cpce), pc/h 580 569 1305 1305

Capacity (c), veh/h 574 555 1264 1278

v/c Ratio (x) 0.10 0.18 0.65 0.62

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.5 8.8 11.3 10.4

Lane LOS A A B B

95% Queue, veh 0.3 0.6 5.2 4.6

Approach Delay, s/veh 7.5 8.8 11.3 10.4

Approach LOS A A B B

Intersection Delay, s/veh | LOS 10.7 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 7. Alton Darby Creek Rd & Pinefield Dr/ADC 
Connector

Agency or Co. American Structurepoint, Inc. E/W Street Name Pinefield Dr/Alton Darby Connector

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.96

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 16 1 14 0 9 1 32 0 26 731 32 0 46 824 28

Percent Heavy Vehicles, % 0 1 0 1 0 0 0 0 0 1 1 0 0 5 2 1

Flow Rate (vPCE), pc/h 0 17 1 15 0 9 1 33 0 27 769 33 0 50 876 29

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 33 43 829 955

Entry Volume veh/h 33 43 821 935

Circulating Flow (vc), pc/h 935 813 68 37

Exiting Flow (vex), pc/h 84 57 819 900

Capacity (cpce), pc/h 532 602 1288 1329

Capacity (c), veh/h 527 602 1275 1301

v/c Ratio (x) 0.06 0.07 0.64 0.72

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.6 6.8 11.0 13.1

Lane LOS A A B B

95% Queue, veh 0.2 0.2 5.0 6.7

Approach Delay, s/veh 7.6 6.8 11.0 13.1

Approach LOS A A B B

Intersection Delay, s/veh | LOS 11.9 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 10. Alton Darby Creek Rd & Meadows Way

Agency or Co. American Structurepoint, Inc. E/W Street Name Meadows Way

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.86

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 15 21 0 732 13 0 5 735

Percent Heavy Vehicles, % 0 0 0 0 3 0 0 0 2

Flow Rate (vPCE), pc/h 0 17 24 0 877 15 0 6 872

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 41 892 878

Entry Volume veh/h 41 866 861

Circulating Flow (vc), pc/h 895 877 6 17

Exiting Flow (vex), pc/h 21 0 901 889

Capacity (cpce), pc/h 564 1372 1356

Capacity (c), veh/h 564 1332 1330

v/c Ratio (x) 0.07 0.65 0.65

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.2 10.8 10.8

Lane LOS A B B

95% Queue, veh 0.2 5.1 5.1

Approach Delay, s/veh 7.2 10.8 10.8

Approach LOS A B B

Intersection Delay, s/veh | LOS 10.7 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 10. Alton Darby Creek Rd & Meadows Way

Agency or Co. American Structurepoint, Inc. E/W Street Name Meadows Way

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.96

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 11 5 0 820 26 0 7 861

Percent Heavy Vehicles, % 0 0 0 0 1 0 0 0 2

Flow Rate (vPCE), pc/h 0 11 5 0 863 27 0 7 915

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 16 890 922

Entry Volume veh/h 16 881 904

Circulating Flow (vc), pc/h 933 863 7 11

Exiting Flow (vex), pc/h 34 0 868 926

Capacity (cpce), pc/h 572 1370 1365

Capacity (c), veh/h 572 1357 1338

v/c Ratio (x) 0.03 0.65 0.68

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.6 10.7 11.5

Lane LOS A B B

95% Queue, veh 0.1 5.1 5.7

Approach Delay, s/veh 6.6 10.7 11.5

Approach LOS A B B

Intersection Delay, s/veh | LOS 11.0 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 22. ADC & Sherry Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Sherry Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.86

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 10 0 5 1 5 0 1 752 1 0 1 730 1

Percent Heavy Vehicles, % 0 1 0 1 0 0 0 0 0 1 3 0 0 0 2 1

Flow Rate (vPCE), pc/h 0 1 1 12 0 6 1 6 0 1 901 1 0 1 866 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 14 13 903 868

Entry Volume veh/h 14 13 877 851

Circulating Flow (vc), pc/h 873 903 3 8

Exiting Flow (vex), pc/h 3 3 908 884

Capacity (cpce), pc/h 566 549 1376 1369

Capacity (c), veh/h 561 549 1336 1342

v/c Ratio (x) 0.02 0.02 0.66 0.63

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.7 6.8 11.0 10.4

Lane LOS A A B B

95% Queue, veh 0.1 0.1 5.2 4.8

Approach Delay, s/veh 6.7 6.8 11.0 10.4

Approach LOS A A B B

Intersection Delay, s/veh | LOS 10.6 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 22. ADC & Sherry Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Sherry Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2021 Opening Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.92

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 6 0 5 1 5 0 11 813 1 0 1 862 1

Percent Heavy Vehicles, % 0 1 0 1 0 0 0 0 0 1 1 0 0 0 2 1

Flow Rate (vPCE), pc/h 0 1 1 7 0 5 1 5 0 12 893 1 0 1 956 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 9 11 906 958

Entry Volume veh/h 9 11 897 939

Circulating Flow (vc), pc/h 962 906 3 18

Exiting Flow (vex), pc/h 3 14 899 968

Capacity (cpce), pc/h 517 548 1376 1355

Capacity (c), veh/h 513 548 1362 1328

v/c Ratio (x) 0.02 0.02 0.66 0.71

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.2 6.8 10.9 12.5

Lane LOS A A B B

95% Queue, veh 0.1 0.1 5.3 6.4

Approach Delay, s/veh 7.2 6.8 10.9 12.5

Approach LOS A A B B

Intersection Delay, s/veh | LOS 11.7 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 6. Alton Darby Creek Rd & Strider Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Strider Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2031 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.88

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 1 0 159 1 132 0 1 855 34 0 22 657 1

Percent Heavy Vehicles, % 0 0 0 0 0 2 0 0 0 0 2 6 0 0 2 0

Flow Rate (vPCE), pc/h 0 1 1 1 0 184 1 150 0 1 991 41 0 25 762 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 3 335 1033 788

Entry Volume veh/h 3 331 1011 773

Circulating Flow (vc), pc/h 971 993 27 186

Exiting Flow (vex), pc/h 67 3 1142 947

Capacity (cpce), pc/h 513 501 1343 1142

Capacity (c), veh/h 513 496 1314 1120

v/c Ratio (x) 0.01 0.67 0.77 0.69

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.1 24.0 15.0 13.5

Lane LOS A C C B

95% Queue, veh 0.0 4.9 8.2 5.9

Approach Delay, s/veh 7.1 24.0 15.0 13.5

Approach LOS A C C B

Intersection Delay, s/veh | LOS 15.9 C
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 6. Alton Darby Creek Rd & Strider Ln

Agency or Co. American Structurepoint, Inc. E/W Street Name Strider Ln

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2031 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.95

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 1 1 1 0 61 1 45 0 1 778 131 0 82 979 1

Percent Heavy Vehicles, % 0 0 0 0 0 4 0 2 0 0 1 1 0 2 1 0

Flow Rate (vPCE), pc/h 0 1 1 1 0 67 1 48 0 1 827 139 0 88 1041 1

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 3 116 967 1130

Entry Volume veh/h 3 112 957 1118

Circulating Flow (vc), pc/h 1196 829 90 69

Exiting Flow (vex), pc/h 228 3 876 1109

Capacity (cpce), pc/h 407 592 1259 1286

Capacity (c), veh/h 407 574 1247 1273

v/c Ratio (x) 0.01 0.20 0.77 0.88

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.9 8.8 15.5 23.1

Lane LOS A A C C

95% Queue, veh 0.0 0.7 8.1 13.0

Approach Delay, s/veh 8.9 8.8 15.5 23.1

Approach LOS A A C C

Intersection Delay, s/veh | LOS 19.0 C
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 7. Alton Darby Creek Rd & Pinefield Dr/ADC 
Connector

Agency or Co. American Structurepoint, Inc. E/W Street Name Pinefield Dr/Alton Darby Connector

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2031 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.87

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 0 0 0 0 49 0 53 0 0 833 15 0 23 794 0

Percent Heavy Vehicles, % 0 0 0 0 0 0 0 4 0 0 2 13 0 5 2 0

Flow Rate (vPCE), pc/h 0 0 0 0 0 56 0 63 0 0 977 19 0 28 931 0

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 0 119 996 959

Entry Volume veh/h 0 117 975 939

Circulating Flow (vc), pc/h 1015 977 28 56

Exiting Flow (vex), pc/h 47 0 1040 987

Capacity (cpce), pc/h 490 509 1341 1303

Capacity (c), veh/h 490 499 1312 1277

v/c Ratio (x) 0.00 0.23 0.74 0.74

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.3 10.6 13.9 13.9

Lane LOS A B B B

95% Queue, veh 0.0 0.9 7.4 7.1

Approach Delay, s/veh 10.6 13.9 13.9

Approach LOS B B B

Intersection Delay, s/veh | LOS 13.7 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 7. Alton Darby Creek Rd & Pinefield Dr/ADC 
Connector

Agency or Co. American Structurepoint, Inc. E/W Street Name Pinefield Dr/Alton Darby Connector

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2031 No-Build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.96

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 0 0 0 0 10 0 39 0 0 869 39 0 56 983 0

Percent Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 1 0 0 4 1 0

Flow Rate (vPCE), pc/h 0 0 0 0 0 10 0 41 0 0 914 41 0 61 1034 0

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 0 51 955 1095

Entry Volume veh/h 0 51 946 1082

Circulating Flow (vc), pc/h 1105 914 61 10

Exiting Flow (vex), pc/h 102 0 955 1044

Capacity (cpce), pc/h 447 543 1297 1366

Capacity (c), veh/h 447 543 1284 1350

v/c Ratio (x) 0.00 0.09 0.74 0.80

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.1 7.8 13.9 16.4

Lane LOS A A B C

95% Queue, veh 0.0 0.3 7.2 9.5

Approach Delay, s/veh 7.8 13.9 16.4

Approach LOS A B C

Intersection Delay, s/veh | LOS 15.0 C
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 10. Alton Darby Creek Rd & Meadows Way

Agency or Co. American Structurepoint, Inc. E/W Street Name Meadows Way

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2031 No-build Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.86

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 18 26 0 860 15 0 6 819

Percent Heavy Vehicles, % 0 0 0 0 2 0 0 0 2

Flow Rate (vPCE), pc/h 0 21 30 0 1020 17 0 7 971

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 51 1037 978

Entry Volume veh/h 51 1017 959

Circulating Flow (vc), pc/h 999 1020 7 21

Exiting Flow (vex), pc/h 24 0 1050 992

Capacity (cpce), pc/h 488 1370 1351

Capacity (c), veh/h 488 1344 1324

v/c Ratio (x) 0.10 0.76 0.72

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 8.8 14.2 13.1

Lane LOS A B B

95% Queue, veh 0.3 7.8 6.8

Approach Delay, s/veh 8.8 14.2 13.1

Approach LOS A B B

Intersection Delay, s/veh | LOS 13.6 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 10. Alton Darby Creek Rd & Meadows Way

Agency or Co. American Structurepoint, Inc. E/W Street Name Meadows Way

Date Performed 1/8/2019 N/S Street Name Alton Darby Creek Rd

Analysis Year 2031 No-build Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.96

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LR TR LT

Volume (V), veh/h 0 13 6 0 915 31 0 9 993

Percent Heavy Vehicles, % 0 0 0 0 1 0 0 0 1

Flow Rate (vPCE), pc/h 0 14 6 0 963 32 0 9 1045

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1

Pedestrians Crossing, p/h 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 20 995 1054

Entry Volume veh/h 20 985 1044

Circulating Flow (vc), pc/h 1068 963 9 14

Exiting Flow (vex), pc/h 41 0 969 1059

Capacity (cpce), pc/h 517 1367 1360

Capacity (c), veh/h 517 1354 1347

v/c Ratio (x) 0.04 0.73 0.77

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.4 13.0 15.0

Lane LOS A B C

95% Queue, veh 0.1 7.0 8.4

Approach Delay, s/veh 7.4 13.0 15.0

Approach LOS A B C

Intersection Delay, s/veh | LOS 14.0 B
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 21. Roberts Rd & Commercial Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Roberts Rd

Date Performed 1/8/2019 N/S Street Name Commercial Dr

Analysis Year 2031 Full-build Network A Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.89

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 22 340 4 0 31 361 52 0 2 0 21 0 43 0 15

Percent Heavy Vehicles, % 0 1 7 1 0 1 4 1 0 1 1 1 0 1 1 1

Flow Rate (vPCE), pc/h 0 25 409 5 0 35 422 59 0 2 0 24 0 49 0 17

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 439 516 26 66

Entry Volume veh/h 412 499 26 65

Circulating Flow (vc), pc/h 84 27 483 459

Exiting Flow (vex), pc/h 482 441 84 40

Capacity (cpce), pc/h 1267 1343 843 864

Capacity (c), veh/h 1189 1298 835 856

v/c Ratio (x) 0.35 0.38 0.03 0.08

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.4 6.4 4.6 4.9

Lane LOS A A A A

95% Queue, veh 1.6 1.8 0.1 0.2

Approach Delay, s/veh 6.4 6.4 4.6 4.9

Approach LOS A A A A

Intersection Delay, s/veh | LOS 6.2 A
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HCS7 Roundabouts Report

General Information Site Information

Analyst RMR Intersection 21. Roberts Rd & Commercial Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Roberts Rd

Date Performed 1/8/2019 N/S Street Name Commercial Dr

Analysis Year 2031 Full-build Network A Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.92

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 28 224 19 0 109 254 206 0 32 10 109 0 258 10 37

Percent Heavy Vehicles, % 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1

Flow Rate (vPCE), pc/h 0 31 246 21 0 120 279 226 0 35 11 120 0 283 11 41

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 298 625 166 335

Entry Volume veh/h 295 619 164 332

Circulating Flow (vc), pc/h 414 77 560 434

Exiting Flow (vex), pc/h 649 355 268 152

Capacity (cpce), pc/h 905 1276 779 886

Capacity (c), veh/h 896 1263 772 878

v/c Ratio (x) 0.33 0.49 0.21 0.38

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.6 8.0 7.0 8.5

Lane LOS A A A A

95% Queue, veh 1.4 2.8 0.8 1.8

Approach Delay, s/veh 7.6 8.0 7.0 8.5

Approach LOS A A A A

Intersection Delay, s/veh | LOS 7.9 A
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 21. Roberts Rd & Commercial Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Roberts Rd

Date Performed 1/8/2019 N/S Street Name Commercial Dr

Analysis Year 2031 Full-build Network B Analysis Time Period (hrs) 0.25

Time Analyzed AM Peak Peak Hour Factor 0.89

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 14 337 4 0 31 359 52 0 2 1 21 0 43 1 8

Percent Heavy Vehicles, % 0 1 7 1 0 1 4 1 0 1 1 1 0 1 1 1

Flow Rate (vPCE), pc/h 0 16 405 5 0 35 420 59 0 2 1 24 0 49 1 9

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 426 514 27 59

Entry Volume veh/h 399 497 27 58

Circulating Flow (vc), pc/h 85 19 470 457

Exiting Flow (vex), pc/h 478 431 76 41

Capacity (cpce), pc/h 1265 1354 854 866

Capacity (c), veh/h 1186 1309 846 857

v/c Ratio (x) 0.34 0.38 0.03 0.07

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 6.3 6.3 4.6 4.8

Lane LOS A A A A

95% Queue, veh 1.5 1.8 0.1 0.2

Approach Delay, s/veh 6.3 6.3 4.6 4.8

Approach LOS A A A A

Intersection Delay, s/veh | LOS 6.2 A
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HCS7 Roundabouts Report

General Information Site Information

Analyst SBG Intersection 21. Roberts Rd & Commercial Dr

Agency or Co. American Structurepoint, Inc. E/W Street Name Roberts Rd

Date Performed 1/8/2019 N/S Street Name Commercial Dr

Analysis Year 2031 Full-build Network B Analysis Time Period (hrs) 0.25

Time Analyzed PM Peak Peak Hour Factor 0.92

Project Description Jurisdiction

Volume Adjustments and Site Characteristics

Approach EB WB NB SB

Movement U L T R U L T R U L T R U L T R

Number of Lanes (N) 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0

Lane Assignment LTR LTR LTR LTR

Volume (V), veh/h 0 23 223 19 0 109 254 206 0 32 10 109 0 258 10 29

Percent Heavy Vehicles, % 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1

Flow Rate (vPCE), pc/h 0 25 245 21 0 120 279 226 0 35 11 120 0 283 11 32

Right-Turn Bypass None None None None

Conflicting Lanes 1 1 1 1

Pedestrians Crossing, p/h 0 0 0 0

Critical and Follow-Up Headway Adjustment

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Critical Headway (s) 4.9763 4.9763 4.9763 4.9763

Follow-Up Headway (s) 2.6087 2.6087 2.6087 2.6087

Flow Computations, Capacity and v/c Ratios

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Entry Flow (ve), pc/h 291 625 166 326

Entry Volume veh/h 288 619 164 323

Circulating Flow (vc), pc/h 414 71 553 434

Exiting Flow (vex), pc/h 648 346 262 152

Capacity (cpce), pc/h 905 1284 785 886

Capacity (c), veh/h 896 1271 777 878

v/c Ratio (x) 0.32 0.49 0.21 0.37

Delay and Level of Service

Approach EB WB NB SB

Lane Left Right Bypass Left Right Bypass Left Right Bypass Left Right Bypass

Lane Control Delay (d), s/veh 7.5 7.9 6.9 8.3

Lane LOS A A A A

95% Queue, veh 1.4 2.8 0.8 1.7

Approach Delay, s/veh 7.5 7.9 6.9 8.3

Approach LOS A A A A

Intersection Delay, s/veh | LOS 7.8 A
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SITE LAYOUT

Site: 14 [2021 PM_No Build]

Roberts Rd & Frazell Rd
Roundabout
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MOVEMENT SUMMARY

Site: 14 [2021 AM_No Build]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 49 9.0 0.505 11.9 LOS B 0.0 0.0 0.00 0.46 38.0

6 T1 375 7.0 0.505 3.9 LOS A 0.0 0.0 0.00 0.46 37.3

16 R2 149 5.0 0.505 4.0 LOS A 0.0 0.0 0.00 0.46 36.3

Approach 573 6.7 0.505 4.6 LOS A 0.0 0.0 0.00 0.46 37.1

North: Frazell Rd

7 L2 59 0.0 0.201 13.1 LOS B 1.1 28.7 0.61 0.73 34.5

14 R2 93 4.0 0.201 7.8 LOS A 1.1 28.7 0.61 0.73 33.4

Approach 152 2.5 0.201 9.8 LOS A 1.1 28.7 0.61 0.73 33.8

West: Roberts Rd

2 T1 823 4.0 0.813 7.0 LOS A 12.6 342.1 0.86 0.60 34.8

Approach 823 4.0 0.813 7.0 LOS A 12.6 342.1 0.86 0.60 34.8

All Vehicles 1548 4.8 0.813 6.4 LOS A 12.6 342.1 0.52 0.56 35.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 14 [2021 PM_No Build]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 176 1.0 0.831 11.8 LOS B 0.0 0.0 0.00 0.50 37.9

6 T1 668 1.0 0.831 3.9 LOS A 0.0 0.0 0.00 0.50 37.0

16 R2 153 0.0 0.831 3.9 LOS A 0.0 0.0 0.00 0.50 36.0

Approach 997 0.8 0.831 5.3 LOS A 0.0 0.0 0.00 0.50 37.0

North: Frazell Rd

7 L2 38 6.0 0.274 18.8 LOS B 1.6 41.6 0.79 0.89 32.2

14 R2 109 1.0 0.274 12.5 LOS B 1.6 41.6 0.79 0.89 31.5

Approach 147 2.3 0.274 14.1 LOS B 1.6 41.6 0.79 0.89 31.7

West: Roberts Rd

2 T1 571 2.0 0.611 7.1 LOS A 5.5 144.6 0.69 0.66 35.4

Approach 571 2.0 0.611 7.1 LOS A 5.5 144.6 0.69 0.66 35.4

All Vehicles 1715 1.4 0.831 6.7 LOS A 5.5 144.6 0.30 0.58 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 15 [2021 PM_No Build]

Roberts Rd & Spindler Rd
Roundabout
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MOVEMENT SUMMARY

Site: 15 [2021 AM_No Build]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 69 5.0 0.407 19.8 LOS B 2.7 71.5 0.82 0.96 31.5

18 R2 154 2.0 0.407 13.8 LOS B 2.7 71.5 0.82 0.96 30.8

Approach 223 2.9 0.407 15.6 LOS B 2.7 71.5 0.82 0.96 31.1

East: Roberts Rd

6 T1 385 8.0 0.431 6.1 LOS A 3.1 91.2 0.55 0.57 35.8

Approach 385 8.0 0.431 6.1 LOS A 3.1 91.2 0.55 0.57 35.8

West: Roberts Rd

5u U 106 3.0 0.782 11.9 LOS B 0.0 0.0 0.00 0.47 38.1

2 T1 683 4.0 0.782 3.9 LOS A 0.0 0.0 0.00 0.47 37.2

12 R2 119 6.0 0.782 4.0 LOS A 0.0 0.0 0.00 0.47 36.1

Approach 909 4.1 0.782 4.9 LOS A 0.0 0.0 0.00 0.47 37.2

All Vehicles 1517 4.9 0.782 6.8 LOS A 3.1 91.2 0.26 0.57 35.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 15 [2021 PM_No Build]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 41 0.0 0.203 13.6 LOS B 1.1 27.7 0.63 0.74 34.6

18 R2 110 0.0 0.203 8.1 LOS A 1.1 27.7 0.63 0.74 33.7

Approach 151 0.0 0.203 9.6 LOS A 1.1 27.7 0.63 0.74 33.9

East: Roberts Rd

6 T1 835 1.0 0.812 7.9 LOS A 12.9 328.7 0.87 0.65 34.9

Approach 835 1.0 0.812 7.9 LOS A 12.9 328.7 0.87 0.65 34.9

West: Roberts Rd

5u U 91 0.0 0.675 11.8 LOS B 0.0 0.0 0.00 0.48 38.2

2 T1 414 3.0 0.675 3.9 LOS A 0.0 0.0 0.00 0.48 37.3

12 R2 295 2.0 0.675 4.0 LOS A 0.0 0.0 0.00 0.48 36.2

Approach 799 2.3 0.675 4.8 LOS A 0.0 0.0 0.00 0.48 37.0

All Vehicles 1785 1.5 0.812 6.7 LOS A 12.9 328.7 0.46 0.58 35.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT
Site: 14 [2021 AM_Opening Build]

Roberts Rd & Frazell Rd
Roundabout
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MOVEMENT SUMMARY
Site: 14 [2021 PM_Opening Build]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 176 1.0 0.866 11.8 LOS B 0.0 0.0 0.00 0.49 37.9

6 T1 708 1.0 0.866 3.9 LOS A 0.0 0.0 0.00 0.49 37.1

16 R2 155 0.0 0.866 3.9 LOS A 0.0 0.0 0.00 0.49 36.1

Approach 1039 0.9 0.866 5.2 LOS A 0.0 0.0 0.00 0.49 37.1

North: Frazell Rd

7 L2 38 6.0 0.295 19.6 LOS B 1.7 45.4 0.81 0.91 31.8

14 R2 115 1.0 0.295 13.3 LOS B 1.7 45.4 0.81 0.91 31.2

Approach 153 2.2 0.295 14.8 LOS B 1.7 45.4 0.81 0.91 31.4

West: Roberts Rd

2 T1 592 2.0 0.634 7.5 LOS A 6.1 159.9 0.71 0.67 35.4

Approach 592 2.0 0.634 7.5 LOS A 6.1 159.9 0.71 0.67 35.4

All Vehicles 1783 1.4 0.866 6.8 LOS A 6.1 159.9 0.31 0.59 35.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 14 [2021 AM_Opening Build]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 49 9.0 0.512 11.9 LOS B 0.0 0.0 0.00 0.46 38.0

6 T1 379 7.0 0.512 3.9 LOS A 0.0 0.0 0.00 0.46 37.3

16 R2 153 5.0 0.512 4.0 LOS A 0.0 0.0 0.00 0.46 36.3

Approach 582 6.6 0.512 4.6 LOS A 0.0 0.0 0.00 0.46 37.1

North: Frazell Rd

7 L2 59 0.0 0.203 13.1 LOS B 1.1 29.0 0.61 0.74 34.4

14 R2 95 4.0 0.203 7.8 LOS A 1.1 29.0 0.61 0.74 33.4

Approach 153 2.5 0.203 9.9 LOS A 1.1 29.0 0.61 0.74 33.8

West: Roberts Rd

2 T1 865 4.0 0.855 8.3 LOS A 16.1 438.7 0.97 0.65 34.5

Approach 865 4.0 0.855 8.3 LOS A 16.1 438.7 0.97 0.65 34.5

All Vehicles 1600 4.8 0.855 7.1 LOS A 16.1 438.7 0.58 0.59 35.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 15 [2021 PM_Opening Build]

Roberts Rd & Spindler Rd
Roundabout
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MOVEMENT SUMMARY
Site: 15 [2021 AM_Opening Build]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 69 5.0 0.424 21.1 LOS C 2.9 77.1 0.84 0.99 31.0

18 R2 154 2.0 0.424 15.1 LOS B 2.9 77.1 0.84 0.99 30.3

Approach 223 2.9 0.424 16.9 LOS B 2.9 77.1 0.84 0.99 30.5

East: Roberts Rd

6 T1 389 8.0 0.438 6.1 LOS A 3.2 93.1 0.56 0.57 35.7

Approach 389 8.0 0.438 6.1 LOS A 3.2 93.1 0.56 0.57 35.7

West: Roberts Rd

5u U 111 3.0 0.774 11.9 LOS B 0.0 0.0 0.00 0.47 38.0

2 T1 720 4.0 0.774 3.9 LOS A 0.0 0.0 0.00 0.47 37.2

12 R2 71 3.0 0.774 4.0 LOS A 0.0 0.0 0.00 0.47 36.2

Approach 902 3.8 0.774 4.9 LOS A 0.0 0.0 0.00 0.47 37.2

All Vehicles 1515 4.8 0.774 7.0 LOS A 3.2 93.1 0.27 0.57 35.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 15 [2021 PM_Opening Build]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 41 0.0 0.206 13.8 LOS B 1.1 28.3 0.64 0.75 34.5

18 R2 110 0.0 0.206 8.3 LOS A 1.1 28.3 0.64 0.75 33.6

Approach 151 0.0 0.206 9.8 LOS A 1.1 28.3 0.64 0.75 33.8

East: Roberts Rd

6 T1 875 1.0 0.852 9.5 LOS A 16.3 415.2 0.96 0.71 34.6

Approach 875 1.0 0.852 9.5 LOS A 16.3 415.2 0.96 0.71 34.6

West: Roberts Rd

5u U 93 0.0 0.546 11.8 LOS B 0.0 0.0 0.00 0.48 38.0

2 T1 432 3.0 0.546 3.9 LOS A 0.0 0.0 0.00 0.48 37.1

12 R2 121 2.0 0.546 4.0 LOS A 0.0 0.0 0.00 0.48 36.1

Approach 646 2.4 0.546 5.1 LOS A 0.0 0.0 0.00 0.48 37.1

All Vehicles 1672 1.4 0.852 7.8 LOS A 16.3 415.2 0.56 0.63 35.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2017 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AMERICAN STRUCTUREPOINT, INC | Processed: Friday, February 01, 2019 9:54:46 AM
Project: \\COLUFS2\Projects\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\RAB Analysis\SIDRA\2021 Opening Build\15. Roberts Rd & Spindler 
Rd_2021 Opening Build.sip7



MOVEMENT SUMMARY
Site: 5 [2031 FB AM_No-build]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

8 T1 1097 1.0 0.785 4.4 LOS A 14.0 358.5 0.37 0.37 36.5

18 R2 6 0.0 0.785 4.4 LOS A 14.0 358.5 0.37 0.37 35.5

Approach 1102 1.0 0.785 4.4 LOS A 14.0 358.5 0.37 0.37 36.5

East: Lampton Pond Dr

1 L2 40 3.0 0.427 23.3 LOS C 3.5 92.7 0.99 1.04 30.2

16 R2 165 2.0 0.427 17.6 LOS B 3.5 92.7 0.99 1.04 29.6

Approach 206 2.2 0.427 18.7 LOS B 3.5 92.7 0.99 1.04 29.7

North: Alton Darby Creek

7 L2 21 11.0 0.021 10.0 LOS A 0.1 3.8 0.21 0.59 33.9

4 T1 740 1.0 0.461 4.2 LOS A 4.8 123.3 0.28 0.38 36.9

Approach 762 1.3 0.461 4.3 LOS A 4.8 123.3 0.28 0.39 36.8

All Vehicles 2070 1.2 0.785 5.8 LOS A 14.0 358.5 0.40 0.44 35.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 5 [2031 FB PM_No-build]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

8 T1 862 1.0 0.686 5.3 LOS A 7.6 193.0 0.57 0.50 35.9

18 R2 26 0.0 0.686 5.3 LOS A 7.6 193.0 0.57 0.50 34.9

Approach 888 1.0 0.686 5.3 LOS A 7.6 193.0 0.57 0.50 35.9

East: Lampton Pond Dr

1 L2 10 0.0 0.118 15.4 LOS B 0.8 21.1 0.85 0.79 33.9

16 R2 61 2.0 0.118 10.0 LOS B 0.8 21.1 0.85 0.79 33.0

Approach 71 1.7 0.118 10.8 LOS B 0.8 21.1 0.85 0.79 33.1

North: Alton Darby Creek

7 L2 113 2.0 0.098 9.6 LOS A 0.6 16.2 0.09 0.63 34.5

4 T1 1130 1.0 0.679 4.0 LOS A 10.8 276.5 0.18 0.36 37.2

Approach 1243 1.1 0.679 4.5 LOS A 10.8 276.5 0.17 0.39 37.0

All Vehicles 2202 1.1 0.686 5.0 LOS A 10.8 276.5 0.35 0.44 36.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 5 [2031 FB PM_No-build]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout
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MOVEMENT SUMMARY

Site: 11 [2031 AM_No-Build]

Alton Darby Creek Rd & Roberts Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 18 13.0 0.550 14.4 LOS B 5.4 143.1 0.85 0.74 35.8

8 T1 644 2.0 0.550 6.7 LOS A 5.4 143.1 0.85 0.74 35.9

18 R2 184 3.0 0.212 6.9 LOS A 1.4 37.5 0.71 0.71 35.4

Approach 846 2.5 0.550 6.9 LOS A 5.4 143.1 0.82 0.73 35.8

East: Roberts Rd

1 L2 117 3.0 0.812 27.7 LOS C 12.9 360.9 1.00 1.28 29.6

6 T1 246 5.0 0.812 20.8 LOS C 12.9 360.9 1.00 1.28 29.4

16 R2 198 7.0 0.812 21.6 LOS C 12.9 360.9 1.00 1.28 28.4

Approach 561 5.3 0.812 22.5 LOS C 12.9 360.9 1.00 1.28 29.1

North: Alton Darby Creek

7 L2 211 2.0 0.222 12.4 LOS B 1.5 40.2 0.66 0.72 33.9

4 T1 610 1.0 0.561 5.4 LOS A 5.6 144.1 0.80 0.56 36.0

14 R2 130 4.0 0.561 5.8 LOS A 5.6 144.1 0.80 0.56 34.6

Approach 952 1.6 0.561 7.0 LOS A 5.6 144.1 0.77 0.60 35.3

West: Roberts Rd

5 L2 49 5.0 0.535 16.5 LOS B 3.7 108.3 0.84 0.98 34.8

2 T1 282 8.0 0.535 10.0 LOS A 3.7 108.3 0.84 0.98 34.6

12 R2 9 0.0 0.535 9.6 LOS A 3.7 108.3 0.84 0.98 33.6

Approach 340 7.4 0.535 10.9 LOS B 3.7 108.3 0.84 0.98 34.6

All Vehicles 2699 3.4 0.812 10.7 LOS B 12.9 360.9 0.84 0.83 33.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AMERICAN STRUCTUREPOINT, INC | Processed: Friday, January 18, 2019 6:21:10 PM
Project: O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\RAB Analysis\SIDRA\2031 No Build\11. ADC & Roberts Rd_No-Build.sip7



MOVEMENT SUMMARY

Site: 11 [2031 PM_No-Build]

Alton Darby Creek Rd & Roberts Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 11 0.0 0.450 12.1 LOS B 3.7 93.8 0.68 0.54 36.9

8 T1 610 1.0 0.450 5.1 LOS A 3.7 93.8 0.68 0.54 36.5

18 R2 171 0.0 0.169 5.9 LOS A 1.0 25.9 0.59 0.62 35.8

Approach 793 0.8 0.450 5.3 LOS A 3.7 93.8 0.66 0.56 36.4

East: Roberts Rd

1 L2 158 1.0 0.670 19.5 LOS B 8.1 206.0 0.99 1.07 33.1

6 T1 182 1.0 0.670 12.4 LOS B 8.1 206.0 0.99 1.07 32.8

16 R2 207 0.0 0.670 12.9 LOS B 8.1 206.0 0.99 1.07 31.7

Approach 547 0.6 0.670 14.6 LOS B 8.1 206.0 0.99 1.07 32.4

North: Alton Darby Creek

7 L2 230 2.0 0.232 12.2 LOS B 1.6 42.1 0.63 0.71 33.9

4 T1 747 1.0 0.572 5.2 LOS A 5.8 147.6 0.78 0.52 36.0

14 R2 41 0.0 0.572 5.4 LOS A 5.8 147.6 0.78 0.52 34.7

Approach 1017 1.2 0.572 6.8 LOS A 5.8 147.6 0.74 0.56 35.4

West: Roberts Rd

5 L2 47 0.0 0.351 15.3 LOS B 2.1 52.2 0.83 0.88 35.3

2 T1 152 0.0 0.351 8.5 LOS A 2.1 52.2 0.83 0.88 35.0

12 R2 15 0.0 0.351 8.8 LOS A 2.1 52.2 0.83 0.88 33.9

Approach 214 0.0 0.351 10.0 LOS B 2.1 52.2 0.83 0.88 35.0

All Vehicles 2571 0.8 0.670 8.3 LOS A 8.1 206.0 0.78 0.69 35.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 11 [2031 PM_No-Build]

Alton Darby Creek Rd & Roberts Rd
Roundabout
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MOVEMENT SUMMARY

Site: 14 [2031 AM_No-Build]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 51 8.0 0.438 11.9 LOS B 0.0 0.0 0.00 0.46 38.0

6 T1 393 6.0 0.438 3.9 LOS A 0.0 0.0 0.00 0.46 37.4

16 R2 155 5.0 0.438 4.0 LOS A 0.0 0.0 0.00 0.46 36.3

Approach 600 5.9 0.438 4.6 LOS A 0.0 0.0 0.00 0.46 37.1

North: Frazell Rd

7 L2 61 0.0 0.162 12.1 LOS B 0.9 24.0 0.57 0.69 35.0

14 R2 98 4.0 0.162 6.8 LOS A 0.9 24.0 0.57 0.69 34.0

Approach 159 2.5 0.162 8.8 LOS A 0.9 24.0 0.57 0.69 34.4

West: Roberts Rd

2 T1 863 3.0 0.687 5.4 LOS A 7.9 210.2 0.60 0.51 35.7

Approach 863 3.0 0.687 5.4 LOS A 7.9 210.2 0.60 0.51 35.7

All Vehicles 1622 4.0 0.687 5.4 LOS A 7.9 210.2 0.38 0.51 36.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 14 [2031 PM_No-Build]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 185 1.0 0.726 11.8 LOS B 0.0 0.0 0.00 0.50 37.9

6 T1 700 1.0 0.726 3.9 LOS A 0.0 0.0 0.00 0.50 37.0

16 R2 160 0.0 0.726 3.9 LOS A 0.0 0.0 0.00 0.50 36.0

Approach 1045 0.8 0.726 5.3 LOS A 0.0 0.0 0.00 0.50 37.0

North: Frazell Rd

7 L2 39 6.0 0.216 16.8 LOS B 1.4 35.9 0.79 0.83 33.0

14 R2 115 1.0 0.216 10.8 LOS B 1.4 35.9 0.79 0.83 32.3

Approach 154 2.3 0.216 12.3 LOS B 1.4 35.9 0.79 0.83 32.5

West: Roberts Rd

2 T1 597 2.0 0.513 5.8 LOS A 4.0 105.3 0.58 0.57 35.8

Approach 597 2.0 0.513 5.8 LOS A 4.0 105.3 0.58 0.57 35.8

All Vehicles 1796 1.4 0.726 6.1 LOS A 4.0 105.3 0.26 0.55 36.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 14 [2031 PM_No-Build]

Roberts Rd & Frazell Rd
Roundabout
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MOVEMENT SUMMARY

Site: 15 [2031 AM_No-Build]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 78 4.0 0.342 16.5 LOS B 2.3 59.6 0.81 0.86 33.0

18 R2 175 2.0 0.342 10.7 LOS B 2.3 59.6 0.81 0.86 32.2

Approach 253 2.6 0.342 12.5 LOS B 2.3 59.6 0.81 0.86 32.5

East: Roberts Rd

6 T1 395 7.0 0.353 5.4 LOS A 2.4 70.3 0.49 0.52 36.0

Approach 395 7.0 0.353 5.4 LOS A 2.4 70.3 0.49 0.52 36.0

West: Roberts Rd

5u U 109 3.0 0.667 11.9 LOS B 0.0 0.0 0.00 0.47 38.1

2 T1 701 4.0 0.667 3.9 LOS A 0.0 0.0 0.00 0.47 37.2

12 R2 122 4.0 0.667 4.0 LOS A 0.0 0.0 0.00 0.47 36.2

Approach 932 3.9 0.667 4.9 LOS A 0.0 0.0 0.00 0.47 37.2

All Vehicles 1580 4.5 0.667 6.2 LOS A 2.4 70.3 0.25 0.54 36.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 15 [2031 PM_No-Build]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 47 0.0 0.182 12.6 LOS B 1.1 26.3 0.61 0.70 35.1

18 R2 128 0.0 0.182 7.1 LOS A 1.1 26.3 0.61 0.70 34.2

Approach 175 0.0 0.182 8.6 LOS A 1.1 26.3 0.61 0.70 34.4

East: Roberts Rd

6 T1 876 1.0 0.695 5.6 LOS A 7.7 196.8 0.64 0.54 35.6

Approach 876 1.0 0.695 5.6 LOS A 7.7 196.8 0.64 0.54 35.6

West: Roberts Rd

5u U 95 0.0 0.592 11.8 LOS B 0.0 0.0 0.00 0.48 38.2

2 T1 433 3.0 0.592 3.9 LOS A 0.0 0.0 0.00 0.48 37.3

12 R2 309 3.0 0.592 4.0 LOS A 0.0 0.0 0.00 0.48 36.2

Approach 837 2.7 0.592 4.8 LOS A 0.0 0.0 0.00 0.48 37.0

All Vehicles 1889 1.6 0.695 5.5 LOS A 7.7 196.8 0.35 0.53 36.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 15 [2031 PM_No-Build]

Roberts Rd & Spindler Rd
Roundabout
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MOVEMENT SUMMARY
Site: 5 [2031 FB AM_Network A]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

8 T1 1161 1.0 0.831 4.5 LOS A 18.2 464.5 0.45 0.36 36.3

18 R2 6 0.0 0.831 4.5 LOS A 18.2 464.5 0.45 0.36 35.3

Approach 1166 1.0 0.831 4.5 LOS A 18.2 464.5 0.45 0.36 36.3

East: Lampton Pond Dr

1 L2 42 3.0 0.492 28.4 LOS C 4.5 117.8 1.00 1.11 28.2

16 R2 165 2.0 0.492 22.7 LOS C 4.5 117.8 1.00 1.11 27.7

Approach 207 2.2 0.492 23.9 LOS C 4.5 117.8 1.00 1.11 27.8

North: Alton Darby Creek

7 L2 21 11.0 0.021 10.0 LOS A 0.1 3.9 0.21 0.59 33.9

4 T1 779 1.0 0.485 4.2 LOS A 5.3 134.6 0.30 0.39 36.8

Approach 800 1.3 0.485 4.3 LOS A 5.3 134.6 0.30 0.39 36.7

All Vehicles 2173 1.2 0.831 6.3 LOS A 18.2 464.5 0.45 0.44 35.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 5 [2031 FB PM_Network A]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

8 T1 988 1.0 0.787 5.7 LOS A 10.9 277.8 0.71 0.53 35.4

18 R2 31 0.0 0.787 5.7 LOS A 10.9 277.8 0.71 0.53 34.5

Approach 1019 1.0 0.787 5.7 LOS A 10.9 277.8 0.71 0.53 35.4

East: Lampton Pond Dr

1 L2 10 0.0 0.149 17.3 LOS B 1.1 28.5 0.94 0.86 33.0

16 R2 61 2.0 0.149 12.0 LOS B 1.1 28.5 0.94 0.86 32.1

Approach 71 1.7 0.149 12.7 LOS B 1.1 28.5 0.94 0.86 32.2

North: Alton Darby Creek

7 L2 113 2.0 0.098 9.6 LOS A 0.6 16.5 0.09 0.63 34.5

4 T1 1270 1.0 0.764 4.0 LOS A 16.7 426.6 0.23 0.35 37.1

Approach 1383 1.1 0.764 4.5 LOS A 16.7 426.6 0.22 0.38 36.8

All Vehicles 2473 1.1 0.787 5.2 LOS A 16.7 426.6 0.44 0.45 36.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 5 [2031 FB PM_Network A]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout
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MOVEMENT SUMMARY

Site: 6 [2031 FB AM_Network A]

Alton Darby Creek Rd & Strider Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 1 0.0 0.742 10.3 LOS B 11.9 310.9 0.36 0.35 37.5

8 T1 1036 2.0 0.742 3.9 LOS A 11.9 310.9 0.36 0.35 37.2

18 R2 39 6.0 0.742 4.1 LOS A 11.9 310.9 0.36 0.35 36.0

Approach 1076 2.1 0.742 3.9 LOS A 11.9 310.9 0.36 0.35 37.2

East: Strider Ln

1 L2 188 1.0 0.615 28.7 LOS C 6.9 174.2 1.00 1.19 28.1

6 T1 1 0.0 0.615 22.1 LOS C 6.9 174.2 1.00 1.19 28.0

16 R2 150 0.0 0.615 22.5 LOS C 6.9 174.2 1.00 1.19 27.3

Approach 339 0.6 0.615 25.9 LOS C 6.9 174.2 1.00 1.19 27.8

North: Alton Darby Creek

7 L2 25 0.0 0.024 10.9 LOS B 0.1 3.5 0.43 0.60 34.2

4 T1 786 1.0 0.527 4.8 LOS A 5.3 136.4 0.60 0.46 36.1

14 R2 1 0.0 0.527 4.8 LOS A 5.3 136.4 0.60 0.46 35.0

Approach 813 1.0 0.527 5.0 LOS A 5.3 136.4 0.60 0.47 36.1

West: Private Dr

5 L2 1 0.0 0.006 14.8 LOS B 0.0 0.8 0.75 0.63 34.6

2 T1 1 0.0 0.006 8.6 LOS A 0.0 0.8 0.75 0.63 34.5

12 R2 1 0.0 0.006 8.7 LOS A 0.0 0.8 0.75 0.63 33.5

Approach 3 0.0 0.006 10.7 LOS B 0.0 0.8 0.75 0.63 34.2

All Vehicles 2231 1.5 0.742 7.6 LOS A 11.9 310.9 0.54 0.52 35.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 6 [2031 FB PM_Network A]

Alton Darby Creek Rd & Strider Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 1 0.0 0.793 11.2 LOS B 12.2 310.5 0.67 0.47 36.4

8 T1 947 1.0 0.793 4.8 LOS A 12.2 310.5 0.67 0.47 36.2

18 R2 152 1.0 0.793 5.0 LOS A 12.2 310.5 0.67 0.47 35.1

Approach 1100 1.0 0.793 4.9 LOS A 12.2 310.5 0.67 0.47 36.0

East: Strider Ln

1 L2 69 3.0 0.224 17.4 LOS B 1.7 44.1 0.93 0.89 32.5

6 T1 1 0.0 0.224 10.7 LOS B 1.7 44.1 0.93 0.89 32.5

16 R2 47 2.0 0.224 11.2 LOS B 1.7 44.1 0.93 0.89 31.4

Approach 118 2.6 0.224 14.8 LOS B 1.7 44.1 0.93 0.89 32.1

North: Alton Darby Creek

7 L2 86 2.0 0.074 10.4 LOS B 0.5 12.0 0.28 0.59 34.5

4 T1 1167 1.0 0.706 4.4 LOS A 10.6 271.4 0.52 0.41 36.5

14 R2 1 0.0 0.706 4.4 LOS A 10.6 271.4 0.52 0.41 35.3

Approach 1255 1.1 0.706 4.8 LOS A 10.6 271.4 0.50 0.42 36.3

West: Private Dr

5 L2 1 0.0 0.007 17.6 LOS B 0.0 1.0 0.83 0.67 33.2

2 T1 1 0.0 0.007 11.5 LOS B 0.0 1.0 0.83 0.67 33.1

12 R2 1 0.0 0.007 11.6 LOS B 0.0 1.0 0.83 0.67 32.1

Approach 3 0.0 0.007 13.6 LOS B 0.0 1.0 0.83 0.67 32.8

All Vehicles 2476 1.1 0.793 5.3 LOS A 12.2 310.5 0.60 0.46 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 6 [2031 FB PM_Network A]

Alton Darby Creek Rd & Strider Ln
Roundabout
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MOVEMENT SUMMARY

Site: 7 [2031 FB AM_Network A]

Alton Darby Creek Rd & Pinefield Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 5 1.0 0.721 10.8 LOS B 10.3 270.5 0.52 0.40 37.1

8 T1 985 2.0 0.721 4.1 LOS A 10.3 270.5 0.52 0.40 36.8

18 R2 17 13.0 0.721 4.8 LOS A 10.3 270.5 0.52 0.40 35.3

Approach 1007 2.2 0.721 4.1 LOS A 10.3 270.5 0.52 0.40 36.8

East: Pinefield Dr

1 L2 61 0.0 0.230 18.4 LOS B 1.7 45.4 0.95 0.89 32.4

6 T1 1 0.0 0.230 11.7 LOS B 1.7 45.4 0.95 0.89 32.2

16 R2 61 4.0 0.230 12.5 LOS B 1.7 45.4 0.95 0.89 31.2

Approach 123 2.0 0.230 15.4 LOS B 1.7 45.4 0.95 0.89 31.8

North: Alton Darby Creek

7 L2 26 5.0 0.714 10.9 LOS B 10.8 275.4 0.56 0.41 36.7

4 T1 962 1.0 0.714 4.1 LOS A 10.8 275.4 0.56 0.41 36.6

14 R2 8 1.0 0.714 4.5 LOS A 10.8 275.4 0.56 0.41 35.4

Approach 997 1.1 0.714 4.3 LOS A 10.8 275.4 0.56 0.41 36.6

West: Alton Darby Connector

5 L2 34 1.0 0.116 18.4 LOS B 0.9 22.1 0.93 0.83 32.4

2 T1 1 0.0 0.116 11.6 LOS B 0.9 22.1 0.93 0.83 32.2

12 R2 25 1.0 0.116 12.0 LOS B 0.9 22.1 0.93 0.83 31.3

Approach 61 1.0 0.116 15.6 LOS B 0.9 22.1 0.93 0.83 31.9

All Vehicles 2187 1.6 0.721 5.2 LOS A 10.8 275.4 0.57 0.45 36.3

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 7 [2031 FB PM_Network A]

Alton Darby Creek Rd & Pinefield Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 18 1.0 0.787 11.2 LOS B 12.5 320.2 0.65 0.45 36.5

8 T1 1030 1.0 0.787 4.5 LOS A 12.5 320.2 0.65 0.45 36.3

18 R2 49 0.0 0.787 4.8 LOS A 12.5 320.2 0.65 0.45 35.2

Approach 1097 1.0 0.787 4.6 LOS A 12.5 320.2 0.65 0.45 36.3

East: Pinefield Dr

1 L2 16 0.0 0.117 18.6 LOS B 0.9 22.6 0.96 0.84 33.0

6 T1 1 0.0 0.117 11.9 LOS B 0.9 22.6 0.96 0.84 32.9

16 R2 41 0.0 0.117 12.2 LOS B 0.9 22.6 0.96 0.84 31.9

Approach 57 0.0 0.117 14.0 LOS B 0.9 22.6 0.96 0.84 32.2

North: Alton Darby Creek

7 L2 58 4.0 0.841 10.8 LOS B 19.8 508.0 0.57 0.37 36.7

4 T1 1145 1.0 0.841 4.0 LOS A 19.8 508.0 0.57 0.37 36.6

14 R2 20 1.0 0.841 4.4 LOS A 19.8 508.0 0.57 0.37 35.3

Approach 1223 1.1 0.841 4.4 LOS A 19.8 508.0 0.57 0.37 36.5

West: Alton Darby Connector

5 L2 19 1.0 0.073 22.4 LOS C 0.6 14.6 1.00 0.82 30.5

2 T1 1 0.0 0.073 15.6 LOS B 0.6 14.6 1.00 0.82 30.3

12 R2 9 1.0 0.073 16.1 LOS B 0.6 14.6 1.00 0.82 29.5

Approach 29 1.0 0.073 20.1 LOS C 0.6 14.6 1.00 0.82 30.1

All Vehicles 2406 1.0 0.841 4.9 LOS A 19.8 508.0 0.62 0.42 36.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 7 [2031 FB PM_Network A]

Alton Darby Creek Rd & Pinefield Dr
Roundabout
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MOVEMENT SUMMARY

Site: 9 [2031 Full-Build AM_Network A]

Alton Darby Creek Rd & School Entrance 2
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 5 1.0 0.723 10.2 LOS B 10.4 272.1 0.27 0.33 38.0

8 T1 1029 2.0 0.723 3.5 LOS A 10.4 272.1 0.27 0.33 37.8

18 R2 26 5.0 0.723 4.0 LOS A 10.4 272.1 0.27 0.33 36.4

Approach 1059 2.1 0.723 3.6 LOS A 10.4 272.1 0.27 0.33 37.8

East: School Entrance 2

1 L2 3 0.0 0.010 17.5 LOS B 0.1 1.7 0.86 0.65 32.7

6 T1 1 0.0 0.010 10.9 LOS B 0.1 1.7 0.86 0.65 32.6

16 R2 1 0.0 0.010 11.2 LOS B 0.1 1.7 0.86 0.65 31.6

Approach 6 0.0 0.010 14.9 LOS B 0.1 1.7 0.86 0.65 32.5

North: Alton Darby Creek Rd

7 L2 16 0.0 0.713 10.0 LOS B 11.1 283.7 0.18 0.32 38.4

4 T1 1048 1.0 0.713 3.4 LOS A 11.1 283.7 0.18 0.32 38.1

14 R2 1 1.0 0.713 3.7 LOS A 11.1 283.7 0.18 0.32 36.8

Approach 1065 1.0 0.713 3.5 LOS A 11.1 283.7 0.18 0.32 38.1

West: Alton Place Dr

5 L2 2 1.0 0.036 18.3 LOS B 0.2 6.4 0.86 0.72 33.6

2 T1 1 0.0 0.036 11.5 LOS B 0.2 6.4 0.86 0.72 33.5

12 R2 19 1.0 0.036 12.0 LOS B 0.2 6.4 0.86 0.72 32.4

Approach 22 0.9 0.036 12.6 LOS B 0.2 6.4 0.86 0.72 32.6

All Vehicles 2152 1.5 0.723 3.7 LOS A 11.1 283.7 0.23 0.33 37.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 9 [2031 Full-Build PM_Network A]

Alton Darby Creek Rd & School Entrance 2
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 7 1.0 0.734 10.0 LOS A 13.5 345.4 0.13 0.32 38.6

8 T1 1094 1.0 0.734 3.3 LOS A 13.5 345.4 0.13 0.32 38.3

18 R2 1 0.0 0.734 3.7 LOS A 13.5 345.4 0.13 0.32 37.0

Approach 1102 1.0 0.734 3.3 LOS A 13.5 345.4 0.13 0.32 38.3

East: School Entrance 2

1 L2 16 0.0 0.040 19.0 LOS B 0.3 6.9 0.87 0.74 31.9

6 T1 1 0.0 0.040 12.3 LOS B 0.3 6.9 0.87 0.74 31.7

16 R2 7 0.0 0.040 12.7 LOS B 0.3 6.9 0.87 0.74 30.8

Approach 24 0.0 0.040 16.8 LOS B 0.3 6.9 0.87 0.74 31.6

North: Alton Darby Creek Rd

7 L2 1 0.0 0.807 10.4 LOS B 17.6 458.5 0.44 0.33 37.4

4 T1 1172 2.0 0.807 3.7 LOS A 17.6 458.5 0.44 0.33 37.1

14 R2 1 1.0 0.807 4.1 LOS A 17.6 458.5 0.44 0.33 35.9

Approach 1174 2.0 0.807 3.7 LOS A 17.6 458.5 0.44 0.33 37.1

West: Alton Place Dr

5 L2 2 1.0 0.014 21.2 LOS C 0.1 2.7 0.96 0.69 31.7

2 T1 1 0.0 0.014 14.4 LOS B 0.1 2.7 0.96 0.69 31.6

12 R2 3 1.0 0.014 14.9 LOS B 0.1 2.7 0.96 0.69 30.6

Approach 6 0.8 0.014 16.9 LOS B 0.1 2.7 0.96 0.69 31.1

All Vehicles 2306 1.5 0.807 3.7 LOS A 17.6 458.5 0.30 0.33 37.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 9 [2031 Full-Build PM_Network A]

Alton Darby Creek Rd & School Entrance 2
Roundabout
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MOVEMENT SUMMARY

Site: 10 [2031 FB AM_Network A]

Alton Darby Creek Rd & Meadows Way
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 44 1.0 0.036 10.1 LOS B 0.2 5.4 0.19 0.60 34.8

8 T1 1002 2.0 0.602 4.0 LOS A 7.4 193.2 0.32 0.36 37.2

18 R2 17 0.0 0.602 4.1 LOS A 7.4 193.2 0.32 0.36 36.0

Approach 1064 1.9 0.602 4.3 LOS A 7.4 193.2 0.31 0.37 37.1

East: Meadows Way

1 L2 21 0.0 0.085 15.8 LOS B 0.5 11.7 0.76 0.80 33.8

6 T1 1 0.0 0.085 9.7 LOS A 0.5 11.7 0.76 0.80 33.7

16 R2 30 0.0 0.085 9.8 LOS A 0.5 11.7 0.76 0.80 32.7

Approach 52 0.0 0.085 12.2 LOS B 0.5 11.7 0.76 0.80 33.2

North: Alton Darby Creek

7 L2 7 0.0 0.604 10.3 LOS B 6.2 159.6 0.35 0.38 37.5

4 T1 1014 1.0 0.604 3.9 LOS A 6.2 159.6 0.35 0.38 37.3

14 R2 62 1.0 0.051 4.1 LOS A 0.3 6.9 0.22 0.44 36.5

Approach 1083 1.0 0.604 4.0 LOS A 6.2 159.6 0.34 0.38 37.2

West: Alton Place Dr

5 L2 33 1.0 0.138 18.6 LOS B 1.0 24.9 0.90 0.84 32.4

2 T1 1 0.0 0.138 12.0 LOS B 1.0 24.9 0.90 0.84 32.3

12 R2 43 1.0 0.138 12.5 LOS B 1.0 24.9 0.90 0.84 31.3

Approach 77 1.0 0.138 15.1 LOS B 1.0 24.9 0.90 0.84 31.8

All Vehicles 2276 1.4 0.604 4.7 LOS A 7.4 193.2 0.35 0.40 36.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 10 [2031 FB PM_Network A]

Alton Darby Creek Rd & Meadows Way
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 153 1.0 0.140 10.8 LOS B 0.9 23.0 0.41 0.62 34.2

8 T1 988 1.0 0.657 4.8 LOS A 8.1 205.7 0.63 0.47 36.0

18 R2 32 0.0 0.657 4.8 LOS A 8.1 205.7 0.63 0.47 34.9

Approach 1173 1.0 0.657 5.6 LOS A 8.1 205.7 0.61 0.49 35.8

East: Meadows Way

1 L2 14 0.0 0.041 16.2 LOS B 0.2 5.6 0.81 0.80 33.0

6 T1 1 0.0 0.041 10.1 LOS B 0.2 5.6 0.81 0.80 32.9

16 R2 6 0.0 0.041 10.2 LOS B 0.2 5.6 0.81 0.80 32.0

Approach 21 0.0 0.041 14.1 LOS B 0.2 5.6 0.81 0.80 32.7

North: Alton Darby Creek

7 L2 9 0.0 0.646 11.0 LOS B 6.8 177.3 0.58 0.48 36.6

4 T1 993 2.0 0.646 4.7 LOS A 6.8 177.3 0.58 0.48 36.4

14 R2 183 1.0 0.167 4.8 LOS A 1.0 25.0 0.40 0.51 36.0

Approach 1185 1.8 0.646 4.7 LOS A 6.8 177.3 0.56 0.49 36.3

West: Alton Place Dr

5 L2 138 1.0 0.571 25.8 LOS C 5.9 150.2 1.00 1.14 29.3

2 T1 1 0.0 0.571 19.3 LOS B 5.9 150.2 1.00 1.14 29.2

12 R2 151 1.0 0.571 19.8 LOS B 5.9 150.2 1.00 1.14 28.4

Approach 290 1.0 0.571 22.6 LOS C 5.9 150.2 1.00 1.14 28.8

All Vehicles 2669 1.3 0.657 7.1 LOS A 8.1 205.7 0.63 0.56 35.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 10 [2031 FB PM_Network A]

Alton Darby Creek Rd & Meadows Way
Roundabout
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MOVEMENT SUMMARY

Site: 11 [2031 FB AM_Network A]

Alton Darby Creek Rd & Roberts Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 71 3.0 0.660 17.4 LOS B 8.7 223.7 0.98 0.98 34.9

8 T1 653 1.0 0.660 10.2 LOS B 8.7 223.7 0.98 0.98 34.7

18 R2 184 3.0 0.234 7.9 LOS A 1.6 43.5 0.79 0.76 34.9

Approach 908 1.6 0.660 10.3 LOS B 8.7 223.7 0.94 0.93 34.7

East: Roberts Rd

1 L2 117 3.0 0.491 15.8 LOS B 5.0 135.0 1.00 0.92 34.7

6 T1 278 4.0 0.491 8.8 LOS A 5.0 135.0 1.00 0.92 34.4

16 R2 209 6.0 0.374 10.0 LOS B 2.9 81.7 0.94 0.91 33.5

Approach 603 4.5 0.491 10.6 LOS B 5.0 135.0 0.98 0.92 34.2

North: Alton Darby Creek

7 L2 261 1.0 0.285 12.9 LOS B 2.1 52.6 0.73 0.77 33.7

4 T1 643 1.0 0.636 7.1 LOS A 7.6 195.7 0.89 0.76 35.7

14 R2 151 3.0 0.636 7.5 LOS A 7.6 195.7 0.89 0.76 34.3

Approach 1054 1.3 0.636 8.6 LOS A 7.6 195.7 0.85 0.77 35.0

West: Roberts Rd

5 L2 75 3.0 0.523 15.1 LOS B 3.9 112.2 0.87 0.92 35.2

2 T1 330 7.0 0.523 8.5 LOS A 3.9 112.2 0.87 0.92 34.9

12 R2 49 0.0 0.088 7.9 LOS A 0.4 10.9 0.73 0.79 35.0

Approach 455 5.6 0.523 9.5 LOS A 3.9 112.2 0.85 0.91 35.0

All Vehicles 3020 2.7 0.660 9.6 LOS A 8.7 223.7 0.90 0.87 34.7

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 11 [2031 FB PM_Network A]

Alton Darby Creek Rd & Roberts Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 155 0.0 0.712 18.8 LOS B 10.6 270.0 1.00 1.04 33.8

8 T1 616 1.0 0.712 11.8 LOS B 10.6 270.0 1.00 1.04 33.5

18 R2 171 0.0 0.212 7.7 LOS A 1.5 37.5 0.79 0.75 35.0

Approach 943 0.7 0.712 12.2 LOS B 10.6 270.0 0.96 0.99 33.8

East: Roberts Rd

1 L2 158 1.0 0.668 23.0 LOS C 9.2 235.7 1.00 1.09 31.5

6 T1 324 1.0 0.668 15.9 LOS B 9.2 235.7 1.00 1.09 31.3

16 R2 286 0.0 0.550 15.5 LOS B 5.5 136.3 1.00 1.08 31.1

Approach 768 0.6 0.668 17.2 LOS B 9.2 235.7 1.00 1.09 31.2

North: Alton Darby Creek

7 L2 282 2.0 0.357 14.3 LOS B 2.7 70.9 0.84 0.84 33.4

4 T1 742 1.0 0.769 12.7 LOS B 12.9 329.0 1.00 1.06 33.8

14 R2 101 0.0 0.769 12.9 LOS B 12.9 329.0 1.00 1.06 32.6

Approach 1124 1.2 0.769 13.1 LOS B 12.9 329.0 0.96 1.01 33.6

West: Roberts Rd

5 L2 147 0.0 0.584 16.9 LOS B 5.0 125.2 0.95 1.06 34.2

2 T1 271 0.0 0.584 10.1 LOS B 5.0 125.2 0.95 1.06 34.0

12 R2 184 0.0 0.359 9.5 LOS A 2.1 53.7 0.86 0.94 34.1

Approach 602 0.0 0.584 11.6 LOS B 5.0 125.2 0.92 1.02 34.1

All Vehicles 3438 0.7 0.769 13.5 LOS B 12.9 329.0 0.96 1.02 33.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 11 [2031 FB PM_Network A]

Alton Darby Creek Rd & Roberts Rd
Roundabout
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MOVEMENT SUMMARY

Site: 14 [2031 FB PM_Network A]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 185 1.0 0.884 11.8 LOS B 0.0 0.0 0.00 0.48 38.0

6 T1 913 1.0 0.884 3.9 LOS A 0.0 0.0 0.00 0.48 37.2

16 R2 175 0.0 0.884 3.9 LOS A 0.0 0.0 0.00 0.48 36.2

Approach 1273 0.9 0.884 5.1 LOS A 0.0 0.0 0.00 0.48 37.2

North: Frazell Rd

7 L2 39 6.0 0.297 21.4 LOS C 2.0 53.7 0.90 0.92 31.1

14 R2 131 1.0 0.297 15.1 LOS B 2.0 53.7 0.90 0.92 30.5

Approach 169 2.1 0.297 16.5 LOS B 2.0 53.7 0.90 0.92 30.6

West: Roberts Rd

2 T1 774 1.0 0.658 6.5 LOS A 6.6 168.1 0.70 0.63 35.4

Approach 774 1.0 0.658 6.5 LOS A 6.6 168.1 0.70 0.63 35.4

All Vehicles 2216 1.0 0.884 6.4 LOS A 6.6 168.1 0.31 0.57 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 14 [2031 FB PM_Network A]

Roberts Rd & Frazell Rd
Roundabout
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MOVEMENT SUMMARY

Site: 15 [2031 FB AM_Network A]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 84 4.0 0.378 17.9 LOS B 2.6 68.5 0.85 0.91 32.3

18 R2 175 2.0 0.378 12.1 LOS B 2.6 68.5 0.85 0.91 31.5

Approach 259 2.7 0.378 14.0 LOS B 2.6 68.5 0.85 0.91 31.8

East: Roberts Rd

6 T1 424 7.0 0.384 5.5 LOS A 2.7 78.9 0.52 0.54 35.9

Approach 424 7.0 0.384 5.5 LOS A 2.7 78.9 0.52 0.54 35.9

West: Roberts Rd

5u U 118 3.0 0.727 11.9 LOS B 0.0 0.0 0.00 0.47 38.1

2 T1 781 3.0 0.727 3.9 LOS A 0.0 0.0 0.00 0.47 37.3

12 R2 124 5.0 0.727 4.0 LOS A 0.0 0.0 0.00 0.47 36.1

Approach 1023 3.2 0.727 4.8 LOS A 0.0 0.0 0.00 0.47 37.2

All Vehicles 1706 4.1 0.727 6.4 LOS A 2.7 78.9 0.26 0.55 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 15 [2031 FB PM_Network A]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 55 0.0 0.212 13.9 LOS B 1.3 32.1 0.69 0.76 34.3

18 R2 128 0.0 0.212 8.4 LOS A 1.3 32.1 0.69 0.76 33.4

Approach 183 0.0 0.212 10.0 LOS B 1.3 32.1 0.69 0.76 33.7

East: Roberts Rd

6 T1 1078 1.0 0.873 9.4 LOS A 18.0 460.4 0.98 0.73 34.5

Approach 1078 1.0 0.873 9.4 LOS A 18.0 460.4 0.98 0.73 34.5

West: Roberts Rd

5u U 109 0.0 0.710 11.8 LOS B 0.0 0.0 0.00 0.48 38.2

2 T1 569 2.0 0.710 3.9 LOS A 0.0 0.0 0.00 0.48 37.3

12 R2 334 2.0 0.710 4.0 LOS A 0.0 0.0 0.00 0.48 36.2

Approach 1013 1.8 0.710 4.8 LOS A 0.0 0.0 0.00 0.48 37.0

All Vehicles 2274 1.3 0.873 7.4 LOS A 18.0 460.4 0.52 0.62 35.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 15 [2031 FB PM_Network A]

Roberts Rd & Spindler Rd
Roundabout
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MOVEMENT SUMMARY

Site: 22 [2031 FB AM_Network A]

Alton Darby Creek Rd & Sherry Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 3 1.0 0.719 10.0 LOS B 12.5 325.1 0.16 0.31 38.5

8 T1 1062 2.0 0.719 3.3 LOS A 12.5 325.1 0.16 0.31 38.3

18 R2 1 0.0 0.719 3.7 LOS A 12.5 325.1 0.16 0.31 37.0

Approach 1066 2.0 0.719 3.4 LOS A 12.5 325.1 0.16 0.31 38.3

East: Sherry Ln

1 L2 7 0.0 0.023 18.3 LOS B 0.2 3.9 0.86 0.70 32.6

6 T1 1 0.0 0.023 11.6 LOS B 0.2 3.9 0.86 0.70 32.4

16 R2 6 0.0 0.023 12.0 LOS B 0.2 3.9 0.86 0.70 31.5

Approach 14 0.0 0.023 15.1 LOS B 0.2 3.9 0.86 0.70 32.1

North: Alton Darby Creek

7 L2 1 0.0 0.711 10.1 LOS B 11.5 294.3 0.22 0.32 38.3

4 T1 1057 1.0 0.711 3.4 LOS A 11.5 294.3 0.22 0.32 38.0

14 R2 1 1.0 0.711 3.8 LOS A 11.5 294.3 0.22 0.32 36.7

Approach 1059 1.0 0.711 3.4 LOS A 11.5 294.3 0.22 0.32 38.0

West: Alton Place Dr

5 L2 3 1.0 0.051 18.4 LOS B 0.3 8.9 0.87 0.74 33.6

2 T1 1 0.0 0.051 11.6 LOS B 0.3 8.9 0.87 0.74 33.4

12 R2 26 1.0 0.051 12.0 LOS B 0.3 8.9 0.87 0.74 32.4

Approach 30 1.0 0.051 12.8 LOS B 0.3 8.9 0.87 0.74 32.5

All Vehicles 2170 1.5 0.719 3.6 LOS A 12.5 325.1 0.20 0.32 38.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 22 [2031 FB PM_Network A]

Alton Darby Creek Rd & Sherry Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 14 1.0 0.788 10.0 LOS B 18.2 464.0 0.19 0.31 38.3

8 T1 1163 1.0 0.788 3.3 LOS A 18.2 464.0 0.19 0.31 38.1

18 R2 3 0.0 0.788 3.7 LOS A 18.2 464.0 0.19 0.31 36.8

Approach 1180 1.0 0.788 3.4 LOS A 18.2 464.0 0.19 0.31 38.1

East: Sherry Ln

1 L2 5 0.0 0.025 20.7 LOS C 0.2 4.4 0.91 0.72 31.7

6 T1 2 0.0 0.025 14.0 LOS B 0.2 4.4 0.91 0.72 31.6

16 R2 5 0.0 0.025 14.4 LOS B 0.2 4.4 0.91 0.72 30.7

Approach 13 0.0 0.025 17.0 LOS B 0.2 4.4 0.91 0.72 31.3

North: Alton Darby Creek

7 L2 1 0.0 0.844 10.4 LOS B 20.8 541.6 0.46 0.32 37.3

4 T1 1232 2.0 0.844 3.8 LOS A 20.8 541.6 0.46 0.32 37.1

14 R2 1 1.0 0.844 4.2 LOS A 20.8 541.6 0.46 0.32 35.8

Approach 1234 2.0 0.844 3.8 LOS A 20.8 541.6 0.46 0.32 37.1

West: Alton Place Dr

5 L2 2 1.0 0.024 23.0 LOS C 0.2 4.7 0.99 0.74 31.2

2 T1 2 0.0 0.024 16.2 LOS B 0.2 4.7 0.99 0.74 31.1

12 R2 5 1.0 0.024 16.7 LOS B 0.2 4.7 0.99 0.74 30.2

Approach 10 0.8 0.024 18.0 LOS B 0.2 4.7 0.99 0.74 30.6

All Vehicles 2437 1.5 0.844 3.7 LOS A 20.8 541.6 0.33 0.32 37.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 22 [2031 FB PM_Network A]

Alton Darby Creek Rd & Sherry Ln
Roundabout
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MOVEMENT SUMMARY

Site: 23 [2031 Full-Build AM_Network A]

Alton Darby Creek Rd & Residential Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 2 1.0 0.728 10.0 LOS B 13.4 348.8 0.16 0.31 38.5

8 T1 1078 2.0 0.728 3.3 LOS A 13.4 348.8 0.16 0.31 38.2

Approach 1080 2.0 0.728 3.4 LOS A 13.4 348.8 0.16 0.31 38.2

North: Alton Darby Creek Rd

4 T1 985 1.0 0.655 3.3 LOS A 8.2 208.8 0.06 0.32 38.7

14 R2 1 1.0 0.655 3.6 LOS A 8.2 208.8 0.06 0.32 37.3

Approach 986 1.0 0.655 3.3 LOS A 8.2 208.8 0.06 0.32 38.7

West: Alton Place Dr

5 L2 6 1.0 0.025 16.8 LOS B 0.2 4.1 0.79 0.68 33.7

12 R2 11 1.0 0.025 10.5 LOS B 0.2 4.1 0.79 0.68 32.5

Approach 17 1.0 0.025 12.6 LOS B 0.2 4.1 0.79 0.68 32.9

All Vehicles 2084 1.5 0.728 3.4 LOS A 13.4 348.8 0.12 0.32 38.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 23 [2031 Full-Build PM_Network A]

Alton Darby Creek Rd & Residential Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 8 1.0 0.758 10.0 LOS B 16.2 414.2 0.16 0.31 38.5

8 T1 1129 1.0 0.758 3.3 LOS A 16.2 414.2 0.16 0.31 38.2

Approach 1137 1.0 0.758 3.4 LOS A 16.2 414.2 0.16 0.31 38.2

North: Alton Darby Creek Rd

4 T1 1273 1.0 0.852 3.5 LOS A 22.8 581.7 0.26 0.30 37.9

14 R2 3 1.0 0.852 3.8 LOS A 22.8 581.7 0.26 0.30 36.6

Approach 1276 1.0 0.852 3.5 LOS A 22.8 581.7 0.26 0.30 37.9

West: Alton Place Dr

5 L2 4 1.0 0.018 23.8 LOS C 0.1 3.3 0.97 0.71 30.0

12 R2 3 1.0 0.018 17.5 LOS B 0.1 3.3 0.97 0.71 29.1

Approach 8 1.0 0.018 21.1 LOS C 0.1 3.3 0.97 0.71 29.6

All Vehicles 2421 1.0 0.852 3.5 LOS A 22.8 581.7 0.21 0.31 38.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 23 [2031 Full-Build PM_Network A]

Alton Darby Creek Rd & Residential Dr
Roundabout
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MOVEMENT SUMMARY

Site: 5 [2031 FB AM_Network B]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

8 T1 1149 1.0 0.823 4.5 LOS A 17.3 442.0 0.43 0.36 36.3

18 R2 6 0.0 0.823 4.5 LOS A 17.3 442.0 0.43 0.36 35.3

Approach 1155 1.0 0.823 4.5 LOS A 17.3 442.0 0.43 0.36 36.3

East: Lampton Pond Dr

1 L2 42 3.0 0.479 27.4 LOS C 4.3 112.8 1.00 1.10 28.6

16 R2 165 2.0 0.479 21.6 LOS C 4.3 112.8 1.00 1.10 28.0

Approach 207 2.2 0.479 22.8 LOS C 4.3 112.8 1.00 1.10 28.2

North: Alton Darby Creek

7 L2 21 11.0 0.021 10.0 LOS A 0.1 3.9 0.21 0.59 33.9

4 T1 776 1.0 0.484 4.2 LOS A 5.2 133.9 0.30 0.39 36.8

Approach 798 1.3 0.484 4.3 LOS A 5.2 133.9 0.29 0.39 36.7

All Vehicles 2160 1.2 0.823 6.2 LOS A 17.3 442.0 0.44 0.44 35.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 5 [2031 FB PM_Network B]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

8 T1 983 1.0 0.783 5.7 LOS A 10.7 273.4 0.70 0.53 35.4

18 R2 31 0.0 0.783 5.7 LOS A 10.7 273.4 0.70 0.53 34.5

Approach 1014 1.0 0.783 5.7 LOS A 10.7 273.4 0.70 0.53 35.4

East: Lampton Pond Dr

1 L2 10 0.0 0.148 17.2 LOS B 1.1 28.1 0.93 0.86 33.0

16 R2 61 2.0 0.148 11.9 LOS B 1.1 28.1 0.93 0.86 32.1

Approach 71 1.7 0.148 12.6 LOS B 1.1 28.1 0.93 0.86 32.2

North: Alton Darby Creek

7 L2 113 2.0 0.098 9.6 LOS A 0.6 16.5 0.09 0.63 34.5

4 T1 1263 1.0 0.760 4.0 LOS A 16.3 417.5 0.23 0.35 37.1

Approach 1376 1.1 0.760 4.5 LOS A 16.3 417.5 0.22 0.38 36.8

All Vehicles 2461 1.1 0.783 5.2 LOS A 16.3 417.5 0.44 0.45 36.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 5 [2031 FB PM_Network B]

Alton Darby Creek Rd & Lampton Pond Dr
Roundabout
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MOVEMENT SUMMARY

Site: 6 [2031 FB AM_Network B]

Alton Darby Creek Rd & Strider Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 1 0.0 0.734 10.3 LOS B 11.5 300.6 0.35 0.35 37.5

8 T1 1025 2.0 0.734 3.8 LOS A 11.5 300.6 0.35 0.35 37.3

18 R2 39 6.0 0.734 4.1 LOS A 11.5 300.6 0.35 0.35 36.0

Approach 1065 2.1 0.734 3.9 LOS A 11.5 300.6 0.35 0.35 37.2

East: Strider Ln

1 L2 188 1.0 0.604 27.7 LOS C 6.6 167.8 1.00 1.18 28.5

6 T1 1 0.0 0.604 21.1 LOS C 6.6 167.8 1.00 1.18 28.4

16 R2 150 0.0 0.604 21.5 LOS C 6.6 167.8 1.00 1.18 27.6

Approach 339 0.6 0.604 24.9 LOS C 6.6 167.8 1.00 1.18 28.1

North: Alton Darby Creek

7 L2 25 0.0 0.024 10.9 LOS B 0.1 3.5 0.43 0.60 34.2

4 T1 784 1.0 0.525 4.8 LOS A 5.3 135.8 0.60 0.46 36.2

14 R2 1 0.0 0.525 4.8 LOS A 5.3 135.8 0.60 0.46 35.0

Approach 810 1.0 0.525 5.0 LOS A 5.3 135.8 0.60 0.47 36.1

West: Private Dr

5 L2 1 0.0 0.006 14.7 LOS B 0.0 0.8 0.75 0.63 34.6

2 T1 1 0.0 0.006 8.6 LOS A 0.0 0.8 0.75 0.63 34.5

12 R2 1 0.0 0.006 8.7 LOS A 0.0 0.8 0.75 0.63 33.5

Approach 3 0.0 0.006 10.7 LOS B 0.0 0.8 0.75 0.63 34.2

All Vehicles 2217 1.5 0.734 7.5 LOS A 11.5 300.6 0.54 0.52 35.1

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 6 [2031 FB PM_Network B]

Alton Darby Creek Rd & Strider Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 1 0.0 0.789 11.2 LOS B 12.0 305.7 0.66 0.47 36.4

8 T1 942 1.0 0.789 4.8 LOS A 12.0 305.7 0.66 0.47 36.2

18 R2 152 1.0 0.789 5.0 LOS A 12.0 305.7 0.66 0.47 35.1

Approach 1095 1.0 0.789 4.8 LOS A 12.0 305.7 0.66 0.47 36.0

East: Strider Ln

1 L2 69 3.0 0.222 17.3 LOS B 1.6 43.6 0.93 0.88 32.6

6 T1 1 0.0 0.222 10.6 LOS B 1.6 43.6 0.93 0.88 32.5

16 R2 47 2.0 0.222 11.1 LOS B 1.6 43.6 0.93 0.88 31.5

Approach 118 2.6 0.222 14.8 LOS B 1.6 43.6 0.93 0.88 32.1

North: Alton Darby Creek

7 L2 86 2.0 0.074 10.4 LOS B 0.5 12.0 0.28 0.59 34.5

4 T1 1161 1.0 0.702 4.4 LOS A 10.5 267.0 0.52 0.41 36.5

14 R2 1 0.0 0.702 4.4 LOS A 10.5 267.0 0.52 0.41 35.3

Approach 1248 1.1 0.702 4.8 LOS A 10.5 267.0 0.50 0.42 36.3

West: Private Dr

5 L2 1 0.0 0.007 17.5 LOS B 0.0 0.9 0.83 0.67 33.2

2 T1 1 0.0 0.007 11.4 LOS B 0.0 0.9 0.83 0.67 33.1

12 R2 1 0.0 0.007 11.5 LOS B 0.0 0.9 0.83 0.67 32.2

Approach 3 0.0 0.007 13.5 LOS B 0.0 0.9 0.83 0.67 32.8

All Vehicles 2464 1.1 0.789 5.3 LOS A 12.0 305.7 0.59 0.46 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 6 [2031 FB PM_Network B]

Alton Darby Creek Rd & Strider Ln
Roundabout
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MOVEMENT SUMMARY

Site: 7 [2031 FB AM_Network B]

Alton Darby Creek Rd & Pinefield Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 6 1.0 0.713 10.7 LOS B 10.0 263.1 0.48 0.39 37.2

8 T1 982 2.0 0.713 4.0 LOS A 10.0 263.1 0.48 0.39 37.0

18 R2 17 13.0 0.713 4.6 LOS A 10.0 263.1 0.48 0.39 35.5

Approach 1005 2.2 0.713 4.0 LOS A 10.0 263.1 0.48 0.39 37.0

East: Pinefield Dr

1 L2 61 0.0 0.222 18.2 LOS B 1.7 43.3 0.93 0.88 32.5

6 T1 1 0.0 0.222 11.5 LOS B 1.7 43.3 0.93 0.88 32.3

16 R2 61 4.0 0.222 12.3 LOS B 1.7 43.3 0.93 0.88 31.3

Approach 123 2.0 0.222 15.2 LOS B 1.7 43.3 0.93 0.88 31.9

North: Alton Darby Creek

7 L2 26 5.0 0.711 10.9 LOS B 10.6 270.3 0.56 0.42 36.7

4 T1 959 1.0 0.711 4.1 LOS A 10.6 270.3 0.56 0.42 36.7

14 R2 7 1.0 0.711 4.5 LOS A 10.6 270.3 0.56 0.42 35.4

Approach 992 1.1 0.711 4.3 LOS A 10.6 270.3 0.56 0.42 36.7

West: Alton Darby Connector

5 L2 26 1.0 0.107 18.2 LOS B 0.8 20.2 0.93 0.82 32.7

2 T1 1 0.0 0.107 11.5 LOS B 0.8 20.2 0.93 0.82 32.5

12 R2 29 1.0 0.107 11.9 LOS B 0.8 20.2 0.93 0.82 31.5

Approach 56 1.0 0.107 14.9 LOS B 0.8 20.2 0.93 0.82 32.1

All Vehicles 2176 1.6 0.713 5.1 LOS A 10.6 270.3 0.55 0.44 36.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 7 [2031 FB PM_Network B]

Alton Darby Creek Rd & Pinefield Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 22 1.0 0.786 11.1 LOS B 12.8 326.1 0.65 0.44 36.6

8 T1 1029 1.0 0.786 4.4 LOS A 12.8 326.1 0.65 0.44 36.4

18 R2 49 0.0 0.786 4.8 LOS A 12.8 326.1 0.65 0.44 35.2

Approach 1100 1.0 0.786 4.6 LOS A 12.8 326.1 0.65 0.44 36.3

East: Pinefield Dr

1 L2 16 0.0 0.117 18.5 LOS B 0.9 22.5 0.96 0.83 33.1

6 T1 1 0.0 0.117 11.9 LOS B 0.9 22.5 0.96 0.83 32.9

16 R2 41 0.0 0.117 12.2 LOS B 0.9 22.5 0.96 0.83 31.9

Approach 57 0.0 0.117 13.9 LOS B 0.9 22.5 0.96 0.83 32.2

North: Alton Darby Creek

7 L2 58 4.0 0.840 10.9 LOS B 19.0 487.6 0.59 0.37 36.6

4 T1 1144 1.0 0.840 4.1 LOS A 19.0 487.6 0.59 0.37 36.5

14 R2 15 1.0 0.840 4.5 LOS A 19.0 487.6 0.59 0.37 35.3

Approach 1217 1.1 0.840 4.4 LOS A 19.0 487.6 0.59 0.37 36.5

West: Alton Darby Connector

5 L2 15 1.0 0.069 22.3 LOS C 0.5 13.7 1.00 0.82 30.7

2 T1 1 0.0 0.069 15.5 LOS B 0.5 13.7 1.00 0.82 30.6

12 R2 11 1.0 0.069 16.0 LOS B 0.5 13.7 1.00 0.82 29.7

Approach 27 1.0 0.069 19.4 LOS B 0.5 13.7 1.00 0.82 30.3

All Vehicles 2401 1.0 0.840 4.9 LOS A 19.0 487.6 0.63 0.42 36.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 7 [2031 FB PM_Network B]

Alton Darby Creek Rd & Pinefield Dr
Roundabout

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AMERICAN STRUCTUREPOINT, INC | Created: Tuesday, January 22, 2019 2:11:01 PM
Project: O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\RAB Analysis\SIDRA\2031 Full Build - Network B\7. ADC & Pinefield Dr-Alton Place 
Dr_Network B.sip7



MOVEMENT SUMMARY

Site: 9 [2031 Full-Build AM_Network B]

Alton Darby Creek Rd & School Entrance 2
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 5 1.0 0.721 10.2 LOS B 10.3 270.3 0.27 0.33 38.0

8 T1 1027 2.0 0.721 3.5 LOS A 10.3 270.3 0.27 0.33 37.8

18 R2 26 5.0 0.721 4.0 LOS A 10.3 270.3 0.27 0.33 36.4

Approach 1057 2.1 0.721 3.6 LOS A 10.3 270.3 0.27 0.33 37.8

East: School Entrance 2

1 L2 3 0.0 0.010 17.5 LOS B 0.1 1.6 0.86 0.65 32.7

6 T1 1 0.0 0.010 10.8 LOS B 0.1 1.6 0.86 0.65 32.6

16 R2 1 0.0 0.010 11.2 LOS B 0.1 1.6 0.86 0.65 31.6

Approach 6 0.0 0.010 14.9 LOS B 0.1 1.6 0.86 0.65 32.5

North: Alton Darby Creek Rd

7 L2 16 0.0 0.713 10.0 LOS B 11.1 283.7 0.18 0.32 38.4

4 T1 1048 1.0 0.713 3.4 LOS A 11.1 283.7 0.18 0.32 38.1

14 R2 1 1.0 0.713 3.7 LOS A 11.1 283.7 0.18 0.32 36.8

Approach 1065 1.0 0.713 3.5 LOS A 11.1 283.7 0.18 0.32 38.1

West: Alton Place Dr

5 L2 2 1.0 0.036 18.3 LOS B 0.2 6.4 0.86 0.72 33.6

2 T1 1 0.0 0.036 11.5 LOS B 0.2 6.4 0.86 0.72 33.5

12 R2 19 1.0 0.036 12.0 LOS B 0.2 6.4 0.86 0.72 32.4

Approach 22 0.9 0.036 12.6 LOS B 0.2 6.4 0.86 0.72 32.6

All Vehicles 2150 1.5 0.721 3.7 LOS A 11.1 283.7 0.23 0.33 37.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 9 [2031 Full-Build PM_Network B]

Alton Darby Creek Rd & School Entrance 2
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 7 1.0 0.736 10.0 LOS A 13.6 348.7 0.14 0.32 38.6

8 T1 1097 1.0 0.736 3.3 LOS A 13.6 348.7 0.14 0.32 38.3

18 R2 1 0.0 0.736 3.7 LOS A 13.6 348.7 0.14 0.32 37.0

Approach 1105 1.0 0.736 3.3 LOS A 13.6 348.7 0.14 0.32 38.3

East: School Entrance 2

1 L2 16 0.0 0.040 19.1 LOS B 0.3 6.9 0.87 0.75 31.9

6 T1 1 0.0 0.040 12.4 LOS B 0.3 6.9 0.87 0.75 31.7

16 R2 7 0.0 0.040 12.7 LOS B 0.3 6.9 0.87 0.75 30.8

Approach 24 0.0 0.040 16.8 LOS B 0.3 6.9 0.87 0.75 31.5

North: Alton Darby Creek Rd

7 L2 1 0.0 0.808 10.4 LOS B 17.6 460.5 0.44 0.33 37.4

4 T1 1173 2.0 0.808 3.7 LOS A 17.6 460.5 0.44 0.33 37.1

14 R2 1 1.0 0.808 4.1 LOS A 17.6 460.5 0.44 0.33 35.9

Approach 1175 2.0 0.808 3.7 LOS A 17.6 460.5 0.44 0.33 37.1

West: Alton Place Dr

5 L2 2 1.0 0.014 21.3 LOS C 0.1 2.7 0.96 0.69 31.7

2 T1 1 0.0 0.014 14.5 LOS B 0.1 2.7 0.96 0.69 31.5

12 R2 3 1.0 0.014 14.9 LOS B 0.1 2.7 0.96 0.69 30.6

Approach 6 0.8 0.014 17.0 LOS B 0.1 2.7 0.96 0.69 31.1

All Vehicles 2310 1.5 0.808 3.7 LOS A 17.6 460.5 0.30 0.33 37.6

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 9 [2031 Full-Build PM_Network B]

Alton Darby Creek Rd & School Entrance 2
Roundabout
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MOVEMENT SUMMARY

Site: 10 [2031 FB AM_Network B]

Alton Darby Creek Rd & Meadows Way
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 44 1.0 0.036 10.1 LOS B 0.2 5.4 0.19 0.60 34.8

8 T1 999 2.0 0.601 4.0 LOS A 7.4 192.1 0.32 0.36 37.2

18 R2 17 0.0 0.601 4.1 LOS A 7.4 192.1 0.32 0.36 36.0

Approach 1060 1.9 0.601 4.3 LOS A 7.4 192.1 0.31 0.37 37.1

East: Meadows Way

1 L2 21 0.0 0.085 15.8 LOS B 0.5 11.7 0.76 0.80 33.8

6 T1 1 0.0 0.085 9.7 LOS A 0.5 11.7 0.76 0.80 33.7

16 R2 30 0.0 0.085 9.8 LOS A 0.5 11.7 0.76 0.80 32.8

Approach 52 0.0 0.085 12.2 LOS B 0.5 11.7 0.76 0.80 33.2

North: Alton Darby Creek

7 L2 7 0.0 0.602 10.3 LOS B 6.2 158.9 0.35 0.38 37.5

4 T1 1012 1.0 0.602 3.9 LOS A 6.2 158.9 0.35 0.38 37.3

14 R2 65 1.0 0.054 4.2 LOS A 0.3 7.3 0.22 0.44 36.5

Approach 1084 1.0 0.602 4.0 LOS A 6.2 158.9 0.34 0.38 37.2

West: Alton Place Dr

5 L2 34 1.0 0.140 18.5 LOS B 1.0 25.2 0.89 0.84 32.4

2 T1 1 0.0 0.140 12.0 LOS B 1.0 25.2 0.89 0.84 32.3

12 R2 43 1.0 0.140 12.4 LOS B 1.0 25.2 0.89 0.84 31.3

Approach 78 1.0 0.140 15.1 LOS B 1.0 25.2 0.89 0.84 31.8

All Vehicles 2274 1.4 0.602 4.7 LOS A 7.4 192.1 0.36 0.40 36.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 10 [2031 FB PM_Network B]

Alton Darby Creek Rd & Meadows Way
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 153 1.0 0.141 10.9 LOS B 0.9 23.1 0.42 0.62 34.2

8 T1 986 1.0 0.659 4.8 LOS A 8.1 205.9 0.64 0.47 36.0

18 R2 32 0.0 0.659 4.9 LOS A 8.1 205.9 0.64 0.47 34.8

Approach 1172 1.0 0.659 5.6 LOS A 8.1 205.9 0.61 0.49 35.7

East: Meadows Way

1 L2 14 0.0 0.041 16.2 LOS B 0.2 5.7 0.81 0.80 33.0

6 T1 1 0.0 0.041 10.1 LOS B 0.2 5.7 0.81 0.80 32.9

16 R2 6 0.0 0.041 10.2 LOS B 0.2 5.7 0.81 0.80 32.0

Approach 21 0.0 0.041 14.1 LOS B 0.2 5.7 0.81 0.80 32.7

North: Alton Darby Creek

7 L2 9 0.0 0.646 11.0 LOS B 6.8 177.6 0.58 0.48 36.6

4 T1 993 2.0 0.646 4.7 LOS A 6.8 177.6 0.58 0.48 36.4

14 R2 185 1.0 0.169 4.8 LOS A 1.0 25.4 0.40 0.51 36.0

Approach 1188 1.8 0.646 4.7 LOS A 6.8 177.6 0.56 0.49 36.3

West: Alton Place Dr

5 L2 142 1.0 0.580 26.2 LOS C 6.0 154.2 1.00 1.14 29.1

2 T1 1 0.0 0.580 19.6 LOS B 6.0 154.2 1.00 1.14 29.0

12 R2 151 1.0 0.580 20.1 LOS C 6.0 154.2 1.00 1.14 28.2

Approach 294 1.0 0.580 23.0 LOS C 6.0 154.2 1.00 1.14 28.7

All Vehicles 2674 1.3 0.659 7.2 LOS A 8.1 205.9 0.63 0.56 35.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 10 [2031 FB PM_Network B]

Alton Darby Creek Rd & Meadows Way
Roundabout
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MOVEMENT SUMMARY

Site: 11 [2031 FB AM_Network B]

Alton Darby Creek Rd & Roberts Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 71 3.0 0.657 17.3 LOS B 8.6 221.4 0.97 0.97 35.0

8 T1 653 1.0 0.657 10.0 LOS B 8.6 221.4 0.97 0.97 34.7

18 R2 184 3.0 0.233 7.8 LOS A 1.6 43.2 0.79 0.76 34.9

Approach 908 1.6 0.657 10.2 LOS B 8.6 221.4 0.94 0.93 34.8

East: Roberts Rd

1 L2 117 3.0 0.489 15.7 LOS B 5.0 133.9 1.00 0.91 34.7

6 T1 278 4.0 0.489 8.7 LOS A 5.0 133.9 1.00 0.91 34.4

16 R2 209 6.0 0.372 10.0 LOS A 2.9 81.2 0.94 0.91 33.6

Approach 603 4.5 0.489 10.5 LOS B 5.0 133.9 0.98 0.91 34.2

North: Alton Darby Creek

7 L2 261 1.0 0.284 12.9 LOS B 2.1 52.6 0.73 0.77 33.7

4 T1 643 1.0 0.634 7.1 LOS A 7.5 193.7 0.89 0.76 35.7

14 R2 147 3.0 0.634 7.4 LOS A 7.5 193.7 0.89 0.76 34.3

Approach 1051 1.3 0.634 8.6 LOS A 7.5 193.7 0.85 0.76 35.0

West: Roberts Rd

5 L2 72 3.0 0.519 15.0 LOS B 3.9 110.7 0.87 0.91 35.2

2 T1 330 7.0 0.519 8.5 LOS A 3.9 110.7 0.87 0.91 35.0

12 R2 49 0.0 0.088 7.9 LOS A 0.4 10.9 0.73 0.79 35.0

Approach 452 5.6 0.519 9.5 LOS A 3.9 110.7 0.85 0.90 35.0

All Vehicles 3013 2.7 0.657 9.6 LOS A 8.6 221.4 0.90 0.86 34.8

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 11 [2031 FB PM_Network B]

Alton Darby Creek Rd & Roberts Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 155 0.0 0.712 18.8 LOS B 10.6 269.1 1.00 1.04 33.9

8 T1 616 1.0 0.712 11.7 LOS B 10.6 269.1 1.00 1.04 33.5

18 R2 171 0.0 0.211 7.7 LOS A 1.5 37.4 0.79 0.75 35.0

Approach 943 0.7 0.712 12.1 LOS B 10.6 269.1 0.96 0.99 33.8

East: Roberts Rd

1 L2 158 1.0 0.667 22.9 LOS C 9.2 235.2 1.00 1.09 31.5

6 T1 324 1.0 0.667 15.8 LOS B 9.2 235.2 1.00 1.09 31.3

16 R2 286 0.0 0.549 15.5 LOS B 5.4 136.1 1.00 1.07 31.1

Approach 768 0.6 0.667 17.2 LOS B 9.2 235.2 1.00 1.08 31.3

North: Alton Darby Creek

7 L2 282 2.0 0.357 14.3 LOS B 2.7 70.9 0.84 0.84 33.4

4 T1 742 1.0 0.768 12.7 LOS B 12.9 327.8 1.00 1.06 33.8

14 R2 100 0.0 0.768 12.9 LOS B 12.9 327.8 1.00 1.06 32.6

Approach 1123 1.2 0.768 13.1 LOS B 12.9 327.8 0.96 1.01 33.6

West: Roberts Rd

5 L2 146 0.0 0.582 16.8 LOS B 5.0 124.7 0.95 1.06 34.2

2 T1 271 0.0 0.582 10.1 LOS B 5.0 124.7 0.95 1.06 34.0

12 R2 184 0.0 0.359 9.5 LOS A 2.1 53.7 0.86 0.94 34.1

Approach 601 0.0 0.582 11.5 LOS B 5.0 124.7 0.92 1.02 34.1

All Vehicles 3436 0.7 0.768 13.5 LOS B 12.9 327.8 0.96 1.02 33.2

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 11 [2031 FB PM_Network B]

Alton Darby Creek Rd & Roberts Rd
Roundabout
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MOVEMENT SUMMARY

Site: 14 [2031 FB AM_Network B]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 51 8.0 0.471 11.9 LOS B 0.0 0.0 0.00 0.46 38.0

6 T1 430 6.0 0.471 3.9 LOS A 0.0 0.0 0.00 0.46 37.4

16 R2 164 5.0 0.471 4.0 LOS A 0.0 0.0 0.00 0.46 36.3

Approach 646 5.9 0.471 4.6 LOS A 0.0 0.0 0.00 0.46 37.2

North: Frazell Rd

7 L2 61 0.0 0.172 12.4 LOS B 1.0 25.7 0.60 0.70 34.9

14 R2 102 4.0 0.172 7.1 LOS A 1.0 25.7 0.60 0.70 33.8

Approach 163 2.5 0.172 9.1 LOS A 1.0 25.7 0.60 0.70 34.2

West: Roberts Rd

2 T1 958 3.0 0.762 5.7 LOS A 10.3 274.4 0.71 0.53 35.4

Approach 958 3.0 0.762 5.7 LOS A 10.3 274.4 0.71 0.53 35.4

All Vehicles 1766 4.0 0.762 5.6 LOS A 10.3 274.4 0.44 0.52 35.9

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 14 [2031 FB PM_Network B]

Roberts Rd & Frazell Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
East: Roberts Rd

1u U 185 1.0 0.884 11.8 LOS B 0.0 0.0 0.00 0.48 38.0

6 T1 913 1.0 0.884 3.9 LOS A 0.0 0.0 0.00 0.48 37.2

16 R2 175 0.0 0.884 3.9 LOS A 0.0 0.0 0.00 0.48 36.2

Approach 1273 0.9 0.884 5.1 LOS A 0.0 0.0 0.00 0.48 37.2

North: Frazell Rd

7 L2 39 6.0 0.297 21.4 LOS C 2.0 53.7 0.90 0.92 31.1

14 R2 131 1.0 0.297 15.1 LOS B 2.0 53.7 0.90 0.92 30.5

Approach 169 2.1 0.297 16.5 LOS B 2.0 53.7 0.90 0.92 30.6

West: Roberts Rd

2 T1 774 1.0 0.658 6.5 LOS A 6.6 168.1 0.70 0.63 35.4

Approach 774 1.0 0.658 6.5 LOS A 6.6 168.1 0.70 0.63 35.4

All Vehicles 2216 1.0 0.884 6.4 LOS A 6.6 168.1 0.31 0.57 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 14 [2031 FB PM_Network B]

Roberts Rd & Frazell Rd
Roundabout
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MOVEMENT SUMMARY

Site: 15 [2031 FB AM_Network B]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 84 4.0 0.378 17.9 LOS B 2.6 68.5 0.85 0.91 32.3

18 R2 175 2.0 0.378 12.1 LOS B 2.6 68.5 0.85 0.91 31.5

Approach 259 2.7 0.378 14.0 LOS B 2.6 68.5 0.85 0.91 31.8

East: Roberts Rd

6 T1 424 7.0 0.384 5.5 LOS A 2.7 78.9 0.52 0.54 35.9

Approach 424 7.0 0.384 5.5 LOS A 2.7 78.9 0.52 0.54 35.9

West: Roberts Rd

5u U 118 3.0 0.727 11.9 LOS B 0.0 0.0 0.00 0.47 38.1

2 T1 781 3.0 0.727 3.9 LOS A 0.0 0.0 0.00 0.47 37.3

12 R2 124 5.0 0.727 4.0 LOS A 0.0 0.0 0.00 0.47 36.1

Approach 1023 3.2 0.727 4.8 LOS A 0.0 0.0 0.00 0.47 37.2

All Vehicles 1706 4.1 0.727 6.4 LOS A 2.7 78.9 0.26 0.55 36.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 15 [2031 FB PM_Network B]

Roberts Rd & Spindler Rd
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Spindler Rd

3 L2 55 0.0 0.212 13.9 LOS B 1.3 32.1 0.69 0.76 34.3

18 R2 128 0.0 0.212 8.4 LOS A 1.3 32.1 0.69 0.76 33.4

Approach 183 0.0 0.212 10.0 LOS B 1.3 32.1 0.69 0.76 33.7

East: Roberts Rd

6 T1 1078 1.0 0.873 9.4 LOS A 18.0 460.4 0.98 0.73 34.5

Approach 1078 1.0 0.873 9.4 LOS A 18.0 460.4 0.98 0.73 34.5

West: Roberts Rd

5u U 109 0.0 0.710 11.8 LOS B 0.0 0.0 0.00 0.48 38.2

2 T1 569 2.0 0.710 3.9 LOS A 0.0 0.0 0.00 0.48 37.3

12 R2 334 2.0 0.710 4.0 LOS A 0.0 0.0 0.00 0.48 36.2

Approach 1013 1.8 0.710 4.8 LOS A 0.0 0.0 0.00 0.48 37.0

All Vehicles 2274 1.3 0.873 7.4 LOS A 18.0 460.4 0.52 0.62 35.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AMERICAN STRUCTUREPOINT, INC | Processed: Friday, January 18, 2019 6:13:40 PM
Project: O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\RAB Analysis\SIDRA\2031 Full Build - Network B\15. Roberts Rd & Spindler 
Rd_Network B.sip7



SITE LAYOUT

Site: 15 [2031 FB PM_Network B]

Roberts Rd & Spindler Rd
Roundabout
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MOVEMENT SUMMARY

Site: 22 [2031 FB AM_Network B]

Alton Darby Creek Rd & Sherry Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 3 1.0 0.717 10.0 LOS B 12.4 322.9 0.16 0.31 38.5

8 T1 1059 2.0 0.717 3.3 LOS A 12.4 322.9 0.16 0.31 38.3

18 R2 1 0.0 0.717 3.7 LOS A 12.4 322.9 0.16 0.31 37.0

Approach 1064 2.0 0.717 3.4 LOS A 12.4 322.9 0.16 0.31 38.3

East: Sherry Ln

1 L2 7 0.0 0.023 18.3 LOS B 0.2 3.9 0.85 0.70 32.6

6 T1 1 0.0 0.023 11.6 LOS B 0.2 3.9 0.85 0.70 32.4

16 R2 6 0.0 0.023 12.0 LOS B 0.2 3.9 0.85 0.70 31.5

Approach 14 0.0 0.023 15.1 LOS B 0.2 3.9 0.85 0.70 32.1

North: Alton Darby Creek

7 L2 1 0.0 0.711 10.1 LOS B 11.5 294.2 0.22 0.32 38.3

4 T1 1057 1.0 0.711 3.4 LOS A 11.5 294.2 0.22 0.32 38.0

14 R2 1 1.0 0.711 3.8 LOS A 11.5 294.2 0.22 0.32 36.7

Approach 1059 1.0 0.711 3.4 LOS A 11.5 294.2 0.22 0.32 38.0

West: Alton Place Dr

5 L2 3 1.0 0.051 18.4 LOS B 0.3 8.9 0.87 0.74 33.6

2 T1 1 0.0 0.051 11.6 LOS B 0.3 8.9 0.87 0.74 33.4

12 R2 26 1.0 0.051 12.0 LOS B 0.3 8.9 0.87 0.74 32.4

Approach 30 1.0 0.051 12.8 LOS B 0.3 8.9 0.87 0.74 32.5

All Vehicles 2167 1.5 0.717 3.6 LOS A 12.4 322.9 0.20 0.32 38.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 22 [2031 FB PM_Network B]

Alton Darby Creek Rd & Sherry Ln
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek

3 L2 14 1.0 0.790 10.0 LOS B 18.4 470.1 0.19 0.31 38.3

8 T1 1166 1.0 0.790 3.3 LOS A 18.4 470.1 0.19 0.31 38.1

18 R2 3 0.0 0.790 3.7 LOS A 18.4 470.1 0.19 0.31 36.8

Approach 1184 1.0 0.790 3.4 LOS A 18.4 470.1 0.19 0.31 38.1

East: Sherry Ln

1 L2 5 0.0 0.025 20.8 LOS C 0.2 4.5 0.91 0.72 31.7

6 T1 2 0.0 0.025 14.1 LOS B 0.2 4.5 0.91 0.72 31.5

16 R2 5 0.0 0.025 14.5 LOS B 0.2 4.5 0.91 0.72 30.6

Approach 13 0.0 0.025 17.0 LOS B 0.2 4.5 0.91 0.72 31.2

North: Alton Darby Creek

7 L2 1 0.0 0.846 10.5 LOS B 21.0 547.2 0.46 0.32 37.3

4 T1 1234 2.0 0.846 3.8 LOS A 21.0 547.2 0.46 0.32 37.1

14 R2 1 1.0 0.846 4.2 LOS A 21.0 547.2 0.46 0.32 35.8

Approach 1236 2.0 0.846 3.8 LOS A 21.0 547.2 0.46 0.32 37.1

West: Alton Place Dr

5 L2 2 1.0 0.024 23.1 LOS C 0.2 4.7 0.99 0.74 31.2

2 T1 2 0.0 0.024 16.3 LOS B 0.2 4.7 0.99 0.74 31.0

12 R2 5 1.0 0.024 16.8 LOS B 0.2 4.7 0.99 0.74 30.1

Approach 10 0.8 0.024 18.1 LOS B 0.2 4.7 0.99 0.74 30.6

All Vehicles 2442 1.5 0.846 3.8 LOS A 21.0 547.2 0.34 0.32 37.5

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

Site: 22 [2031 FB PM_Network B]

Alton Darby Creek Rd & Sherry Ln
Roundabout
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MOVEMENT SUMMARY

Site: 23 [2031 Full-Build AM_Network B]

Alton Darby Creek Rd & Residential Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 2 1.0 0.721 10.0 LOS B 12.9 336.8 0.16 0.31 38.5

8 T1 1067 2.0 0.721 3.3 LOS A 12.9 336.8 0.16 0.31 38.2

Approach 1069 2.0 0.721 3.3 LOS A 12.9 336.8 0.16 0.31 38.2

North: Alton Darby Creek Rd

4 T1 983 1.0 0.654 3.3 LOS A 8.1 207.2 0.06 0.32 38.7

14 R2 1 1.0 0.654 3.6 LOS A 8.1 207.2 0.06 0.32 37.3

Approach 984 1.0 0.654 3.3 LOS A 8.1 207.2 0.06 0.32 38.7

West: Alton Place Dr

5 L2 6 1.0 0.021 16.7 LOS B 0.1 3.5 0.79 0.68 33.6

12 R2 9 1.0 0.021 10.4 LOS B 0.1 3.5 0.79 0.68 32.4

Approach 15 1.0 0.021 12.8 LOS B 0.1 3.5 0.79 0.68 32.9

All Vehicles 2068 1.5 0.721 3.4 LOS A 12.9 336.8 0.12 0.32 38.4

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY

Site: 23 [2031 Full-Build PM_Network B]

Alton Darby Creek Rd & Residential Dr
Roundabout

Movement Performance - Vehicles

Demand Flows 95% Back of QueueMov
ID 

OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Alton Darby Creek Rd

3 L2 8 1.0 0.754 10.0 LOS B 15.9 405.8 0.16 0.31 38.5

8 T1 1124 1.0 0.754 3.3 LOS A 15.9 405.8 0.16 0.31 38.3

Approach 1132 1.0 0.754 3.4 LOS A 15.9 405.8 0.16 0.31 38.3

North: Alton Darby Creek Rd

4 T1 1266 1.0 0.848 3.4 LOS A 22.0 562.7 0.25 0.30 37.9

14 R2 3 1.0 0.848 3.8 LOS A 22.0 562.7 0.25 0.30 36.6

Approach 1270 1.0 0.848 3.5 LOS A 22.0 562.7 0.25 0.30 37.9

West: Alton Place Dr

5 L2 4 1.0 0.017 23.5 LOS C 0.1 3.3 0.96 0.71 30.1

12 R2 3 1.0 0.017 17.2 LOS B 0.1 3.3 0.96 0.71 29.2

Approach 8 1.0 0.017 20.8 LOS C 0.1 3.3 0.96 0.71 29.7

All Vehicles 2409 1.0 0.848 3.5 LOS A 22.0 562.7 0.21 0.31 38.0

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: AMERICAN STRUCTUREPOINT, INC | Processed: Tuesday, January 22, 2019 2:38:09 PM
Project: O:\2017\02133\01 Entitlement\C. Calcs_Data\Traffic\RAB Analysis\SIDRA\2031 Full Build - Network B\23. ADC & Residential Dr_Network 
B.sip7



SITE LAYOUT

Site: 23 [2031 Full-Build PM_Network B]

Alton Darby Creek Rd & Residential Dr
Roundabout
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Appendix F – Analysis Assumptions 

 

 

 



Appendix F – Analysis Assumptions 

1. School Trip Productions 
 
2. Alton Darby Elementary (outside of AM & PM peak hour) 

 Grades 1-5 Hours 

Bldg. Open: 9:05 am 
Tardy Bell: 9:20 am 
Dismissal: 3:45 pm 

Kindergarten Hours 

AM Start 9:20 am 
AM Dismissal: 11:55 am 
PM Start 1:10 pm 
PM Dismissal: 3:45 pm 

 
3. Brown Elementary (outside of AM & PM peak hour)  

 

 
4. Bradley High School (outside of PM peak hour) 

  

 
5. Hilliard Memorial Middle School (outside of PM peak hour) 

  

 Typical peak hours at study intersections: 7:00 – 9:00 AM & 4:00 – 6:00 PM    

 Preschools and Sixth grade schools are located outside of the study area; hence, no trip production 

estimates made.  

Assumptions:  

 5% outbound weekday trips from residential constitute Home based school trips (Davis TDM, Fehr 

& Peers). Based on the traffic volume differential between Int. 1 and 2 during the AM peak hour, 



468 inbound vehicular trips to the two schools are considered to originate from south. This 

accounts for approx. 13% of the AM peak hour trip distribution for the residential development.     

 Assuming 80% vehicular trips (drop-offs/student drivers) and 20% school bus, walk or bike, a 10% 

trip capture is assumed for the Bradley High School & Hilliard Memorial Middle School.   

 The lower school bus percentage is due to the proximity of the Alton Place development (less than 

2.0 miles) to the two schools.       

 Based on the size of the High School (300 KSF) & the Middle School (110 KSF), 73% (i.e., 7.3%) of 

these trips are assumed to be generated by the High School.  

 Assuming 80% of high school students and 0% of middle school students drive to school; 

approximately 5% of the total school trips would be end trips. The remaining 5% will be non-home 

based work trips.    

2. Synchro Input Parameters 
Traffic data assumptions:  

 AM peak hour at all intersections occur between 7:00 AM and 8:30 AM  

 PM peak hour at all intersections occur between 2:30 PM and 6:00 PM (the intersections with 

heavy school traffic peaks prior to 4 PM). However, based on the nature of the proposed Alton 

Place development, PM peak hour for this study is assumed to occur between 4 PM and 6 PM.    

Volume Settings  

 PHF = 0.92 (default) for all new intersections and existing intersections except for intersections 

with existing PHF > 0.92 and/or intersections immediately adjacent to schools.    

 Truck percentages calculated using existing traffic data; 1% assumed for all the new driveways of 

Alton Place 

Signal timings:  

 Split patterns and timings input for AM and PM were derived from the existing signal timings 

provided by each jurisdiction  

 Minimum pedestrian clearance intervals override utilized for phases with smaller total split to 

maintain cycle length (particularly at coordinated intersections).   

3. Trip Generation 
Internal trips between different zones within the Alton Place development separated by a roadway or other 

land features were assigned to the internal roadway network. The following tables provide a summary of 

the calculations and assumptions.   

AM peak calculations:  

Internal Trip Distributions (AM) 

Phase Roberts Rd Alton Darby Enter Exit 

1, 3A 100% 0% 1 0 
3B 100% 0% 0 0 

All Others* 0% 0% 2 3 

Total -- -- 3 3 

*These trips do not use the internal roadway network; 

etwork; Phase 1 percentages modified to balance trips 



 

 
PM peak calculations:  

Internal Trip Distributions (PM) 

Phase Roberts Rd Alton Darby Enter Exit 

1, 3A 50% 50% 29 16 
3B 100% 0% 10 6 

All Others* 0% 0% 116 134 
Total -- -- 155 156 

*These trips do not use the internal roadway network 

Assumed 10 trips to/from Zone 11 and Zones 2, 3, 4, 9 

 

 

 

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

3 Roberts Rd & Roberts Rd 1 0

19 Roberts Rd & Future Road B 0 1

20 Alton Darby Connector & Road B 0 0

21 Roberts Rd & Commercial Drive 1 0

2031 AM Internal Trips

ID Intersection NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

3 Roberts Rd & Roberts Rd 25 14

19 Roberts Rd & Future Road B 14 25

20 Alton Darby Connector & Road B 8 15

21 Roberts Rd & Commercial Drive 25 10 10 14

2031 PM Internal Trips


